TITLE 13. CALIFORNIA AIR RESOURCES BOARD

NOTICE OF PUBLIC HEARING TO CONSIDER ADOPTION OF THE 2012
AMENDMENTS TO THE CALIFORNIA ZERO EMISSION VEHICLE REGULATION

The Air Resources Board (ARB or Board) will conduct a public hearing at the time and
place noted below to consider adoption of the 2012 amendments to the California Zero
Emission Vehicle (ZEV) regulation.

DATE: ~ January 26, 2012
TIME: 9:00 a.m.

PLACE: Metropolitan Water District Headquarters
700 North Alameda Street
Los Angeles, California 90012-2944

This item will be considered at a two-day meeting of the Board, which will commence at
9:00 a.m., January 26, 2012, and will continue at 8:30 a.m., on January 27, 2012. This

item may not be considered until January 27, 2012. Please consult the agenda for the

hearing, which will be available at least 10 days before January 26, 2012, to determine

the day on which this item will be considered.

INFORMATIVE DIGEST OF PROPOSED ACTION AND POLICY STATEMENT
OVERVIEW

Sections Affected: Proposed amendments to California Code of Regulations, title 13,
sections 1962.1 and 1962.2 (re-numbered to 1962.3), which incorporate by reference
“California Exhaust Emission Standards and Test Procedures for 2009 through 2017
Model Zero-Emission Vehicles and Hybrid Electric Vehicles, in the Passenger Car,
Light-Duty Truck, and Medium-Duty Vehicle Classes”, as adopted December 17, 2008,
and last amended December 2, 2009, and proposed adoption of California Code of
Regulations, title 13, section 1862.2, which incorporate by reference "California Exhaust
Emission Standards and Test Procedures for 2018 and Subsequent Model Zero-
Emission Vehicles and Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck,
and Medium-Duty Vehicle Classes,” as adopted December 17, 2008, and last amended
December 2, 2009.

Background
In 1990, the California Air Resources Board (ARB or the Board) adopted an ambitious

program to dramatically reduce the environmental impact of light-duty vehicles (LDV)
through the gradual introduction of zero emission vehicles (ZEV) into the California fleet.
The ZEV program, which affects passenger cars and light-duty trucks (LDT1 and LDT2),
has been adjusted five times since its inception: in 1996, 1998, 2001, 2003, and 2008,
to reflect the development of new technologies such as hybrid electric vehicles, natural
gas vehicles, longer range battery electric vehicles, and fuel cell vehicles. Through



these adjustments the fundamental goal of the program has not changed: the
commercialization of ZEV technologies.

At the March 2008 hearing, the Board directed staff to redesign the 2015 and beyond
requirements for the ZEV program by strengthening its requirements and focusing
primarily on the zero emission drive. Battery electric vehicle (BEV), fuel cell vehicle
(FCV), and plug-in hybrid electric vehicle (PHEV) technologies, are included. California
would continue to be the central location for advanced, low greenhouse gas (GHG)
technology vehicles as they move from the demonstration phase to commercialization.

In 2009, staff undertook an assessment of pathways to meet California’s long term 2050
GHG reduction goals in the LDV subsector. It included a review of ZEV technology and
a review of current and possible future complementary policies that would be needed to
aid in infrastructure development, and a review of market pull policies for ZEVs. Based
on the United States Department of Energy vision model, staff developed a
California-specific model! for the LDV subsector, and concluded that nearly all new
vehicle sales by the 2040 model year need to be ZEVs and PHEVs in order to achieve
the needed long term emission reductions. The Board directed staff in Resolution 09-86
to prepare amendments to the regulations considering the following:

« Shift focus from only criteria pollutant emission reductions to both GHG and
criteria pollutant emission reductions;

« Focus on commercializing low-carbon emitting technologies, such as ZEVs and
PHEVs, in a timeframe sufficient to meet the 2050 target of an 80-percent
reduction in GHG emissions compared to 1990 levels;

» Take into consideration new low emission vehicle (LEV) Il GHG fleet standards
and revise the ZEV regulatory structure, credit values, and stringency of the
current requirements accordingly.

Description of Proposed Regulatory Action

The ZEV regulation is the most technology-forcing piece of the Advanced Clean Car
package. Proposed amendments to the ZEV regulation focus on advanced
technologies, simplifying the program where needed, and increasing stringency for 2018
model year and beyond to help meet long term goals.

Amendments Affecting 2009 through 2017 Model Years

Staff is proposing minor mid-course carrections and clarifications to the current
regulation (through the 2017 model year) that wil! help ensure successful compliance
with more stringent 2018 and subsequent model year requirements. The amendments
include:



A. Provide Compliance Flexibility: Remove carry forward credit {imitations for ZEVs,
allowing manufacturers to bank ZEV credits indefinitely for use in later years.
Slightly reduce the 2015 through 2017 credit requirement for intermediate volume
manufacturers (IVM, less than 60,000 vehicles produced each year), to allow
them to prepare for requirements in 2018. Extend the provision that allows ZEVs
placed in any state that has adopted the California ZEV regulation to count
towards the ZEV requirement through 2017 (i.e. extending the “travel provision”
for BEVs through 2017).

B. Adjust Credits and Allowances: increase credits for a Type V (300 mile FCV)
ZEV to appropriately incentivize this emerging technology.

C. Add New Vehicle Category: Add Type |.5x and Type lix vehicles as a
~ compliance option for manufacturers to meet up to half of their minimum ZEV
requirement. These vehicles are closer to a BEV than to a PHEV because they
are designed with primarily zero-emission operation. Their small non-ZEV fuel
auxiliary power unit (APU)is specified with limited performance and fue!l capacity
for limited range extension.

Amendments Affecting 2018 and Subsequent Model Years

Staff is proposing amendments for 2018 and subsequent model years to help achieve
early commercialization of ZEVs and transitional zero emission vehicles (TZEV, typically
a plug in hybrid electric vehicle) through simplifying the regulation and pushing
technology to a higher volume production in order to achieve cost reductions. The
amendments include:

A. Increase Volume Requirement for 2018 and Subsequent Mode/ Years: |ncrease
requirements that push ZEVs and TZEVs to nearly 15 percent of new sales by
2025. This will help ensure production volumes are at a leve! sufficient to bring
battery and fuel cell technology down the cost curve and reduce ZEV incremental
prices, and provide a greater choice of vehicle types for potential purchasers.

B. Focus Regulation on ZEVs and TZEV: Move the partial zero emission vehicle
(PZEV, a near-zero emitting conventional technology) and advanced technology
PZEV(AT-PZEV, typically a non-plug-in hybrid electric vehicle) technology
categories from the ZEV regulation to the LEV regulation hecause they have
reached commercial volumes and their relevance to further reducing criteria and
GHG emissions can be better governed by the emission performance standards



C. in the LEV IIl regulation. Allow manufacturers to use banked PZEV and AT-
PZEV credits earned in 2017 and previous model years in the ZEV program, but
discount the credits, and place a cap on usage in 2018 and subsequent model
years. Focus the 2018 and subsequent model year requirements on ZEVs and
TZEVs.

D. Amend Manufacturer Size Definitions, Ownership Requirements, and
Transitions: Amend IVM and large volume manufacturer (LVM) size definitions
to bring all but the smallest manufacturers under the full ZEV requirements by
model year 2018. Align LEV 1ll and ZEV ownership requirements, so that
manufacturers who own more than 33.4 percent of each are considered as the
same manufacturer for determination of size. Modify transition periods for
manufacturers switching size categories. These changes result in applying the
ZEV regulation to manufacturers that represent 97 percent of the LDV market.

E. Modify Credit System: Base credits for ZEVs on range, with 50 mile BEVs
earning 1 credit each and 350 mile FCVs earning 4 credits each. Aliow longer
range BEVs (BEVx) which have a limited combustion engine range extender to
meet up to half of a manufacturer's minimum ZEV requirement. The range of
credits reflect the utility of the vehicle (i.e. the zero emitting miles it may travel)
and its expected timing for commercialization. Simplify and streamiine TZEV
credits based on the vehicle’'s zero-emission range capability and ability to drive
electrically for 10 miles on the more aggressive US 06 drive schedule. In
addition to simplifying the program, reduce the spread of credits so that
technologies are more evenly treated with less variation in compliance outcomes
(numbers of vehicles produced to meet the regulation requirements).

F. Modify Travel Provision: End the Travel Provision for BEVs after model year
2017, so that states that have adopted CA's ZEV program are more likely to
receive a proportionate share of ZEVs. Extend the Travel Provision for FCVs
until sufficient complementary polices are in place in states having adopted the
California ZEV regulation. This will allow FCV technology to continue to mature,
and provide time for Section 177 states to build infrastructure.

G. Add GHG-ZEV Over-Compliance Credits: Allow manufacturers who
systematically over comply with the proposed LEV Il GHG fleet standard to
offset a portion of their ZEV requirement in 2018 through 2021 model years only.

These amendments, part of the Advanced Clean Cars regulatory proposals to be heard
as a package on the same day, thus address multiple pollutant types in the context of
California’s passenger motor vehicle program as a whole.



COMPARABLE FEDERAL REGULATIONS

Currently, there are no comparable federal regulations mandating auto manufacturers to
produce PZEVs, AT PZEVs, TZEVs and/or ZEVs.

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSONS

ARB staff has prepared an Initial Statement of Reasons (1SOR) for the proposed
regulatory action, which includes a summary of the economic and environmental
impacts of the proposal. The ISOR is entitled: 2012 Proposed Amendments to the
California Zero Emission Vehicle Program Regulations.

Copies of the ISOR and the full text of the proposed regulatory language, in underline
and strikeout format to allow for comparison with the existing regulations, may be
accessed on ARB's website listed below, or may be obtained from the Public
Information Office, Air Resources Board, 1001 | Street, Visitors and Environmental
Services Center, First Floor, Sacramento, California, 95814, (916) 322-2990, on
December 7, 2011.

Upon its completion, a Final Statement of Reasons (FSOR) will be available and copies
may be requested from the agency contact persons in this notice, or may be accessed
on ARB'’s website listed below.

Inquiries concerning the substance of the proposed regulation may be directed to the
designated agency contact persons, Ms. Anna Wong, Air Pollution Specialist,
Sustainable Transportation Technology Branch, (916) 323-2410, or

Ms. Elise Keddie, Manager, ZEV Implementation Section, (916) 323-8974.

Further, the agency representative and designated back-up contact persons, to whom
non-substantive inquiries concerning the proposed administrative action may be
directed are Ms. Lori Andrecni, Manager, Board Administration and Regulatory
Coordination Unit, (916) 322-4011, or Ms. Amy Whiting, Regulations Coordinator,
(916) 322-6533. The Board staff has compiled a record for this rulemaking action,
which includes all the information upon which the proposal is based. This material is
avaitable for inspection upon request to the contact persons.

This notice, the ISOR and all subsequent regulatory documents, including the FSOR,
when completed, are available on ARB's website for this rulemaking at
http./Awww.arb.ca. goviregact/2012/zev2012/zev2012 htm

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECTED

The determinations of the Board's Executive Officer concerning the costs or savings
necessarily incurred by public agencies and private persons and businesses in
reasonable compliance with the proposed regulations are presented below.



Pursuant to Government Code sections 11346.5(a)(5) and 11346.5(a)(6), the Executive
Officer has determined that the proposed regulatory action would not create costs or
savings to any State agency or in federal funding to the State, costs or mandate tc any
local agency or school district, whether or not reimbursable by the State pursuant to
Government Code, title 2, division 4, part 7 (commencing with section 17500}, or other
nondiscretionary cost or savings to State or local agencies.

In developing this regulatory proposal, ARB staff evaluated the potential economic
impacts on representative private persons or businesses. The ARB estimates the total
impact of the ZEV regulation to regulated manufacturers, apart from all other .
regulations, to be $10.2 billion, from model year 2018 through 2025 compliance.

The Executive Officer has made an initial determination that the proposed regulatory
action would not have a significant statewide adverse economic impact directly affecting
businesses, including the ability of California businesses to compete with businesses in
other states, or on representative private persons.

In accordance with Government Code section 11346.3, the Executive Officer has
determined that the proposed regulatory action would affect the creation or elimination
of jobs within the State of California, or the expansion of businesses currently doing
business within the State of California. A detailed assessment of the economic impacts
of the proposed regulatory action can be found in the ISOR.

The Executive Officer has also determined, pursuant to California Code of Regulations,
title 1, section 4, that the proposed regulatory action would affect small businesses.

In accordance with Government Code sections 11346.3(c) and 11346.5(a)(11), the
Executive Officer has found that the reporting requirements of the regulation which
apply to businesses are necessary for the health, safety, and welfare of the people of
the State of California. Staff's proposed regulations do not impose any new reporting
requirements on manufacturers.

Before taking final action on the proposed regulatory action, the Board must determine
that no reasonable alternative considered by the Board, or that has otherwise been
identified and brought to the attention of the Board, would be more effective in carrying
out the purpose for which the action is proposed, or would be as effective and less
burdensome to affected private persans than the proposed action.

ENVIRONMENTAL ANALYSIS

In accordance with ARB’s certified regulatory program, California Code of Regulations,
title 17, sections 60006 through 60007, and the California Environmental Quality Act,
Public Resources Code section 21080.5, ARB has conducted an analysis of the
potential for significant adverse and beneficial environmental impacts associated with
the proposed reguiatory action. The environmental analysis of the proposed regulatory
action can be found in Appendix B of the ISOR.



SUBMITTAL OF COMMENTS

Interested members of the public may also present comments orally or in writing at the
meeting, and comments may be submitted by postal mail or by electronic submittal
before the meeting. The public comment period for this regulatory action will begin on
December 12, 2011. To be considered by the Board, written comments, not physically
submitted at the meeting, must be submitted on or after December 12, 2011 and
received no later than 12:00 noon on January 25, 2012, and must be addressed to
the following:

Postal mail: Clerk of the Board, Air Resources Board
1001 | Street, Sacramento, California 95814

Electronic submittal: http://www.arb_ca.qov/lispub/comm/bclist.php

You can sign up online in advance to speak at the Board meeting when you submit
an electronic board item comment. For more information go to:
http://www.arb.ca.gov/board/online-signup htm.

Please note that under the California Public Records Act (Gov. Code, § 6250 et seq.),
your written and oral comments, attachments, and associated contact information (e.g.,
your address, phone, email, etc.) become part of the public record and can be released
to the public upon request.

ARB requests that written and email statements on this item be filed at least 10 days
prior to the hearing so that ARB staff and Board members have additional time to
consider each comment. The Board encourages members of the public to bring to the
attention of staff in advance of the hearing any suggestions for modification of the
proposed regulatory action.

Additionally, the Board requests but does not require that persons who submit written

comments to the Board reference the title of the proposal in their comments to facilitate
review.

STATUTORY AUTHORITY AND REFERENCES

This regulatory action is proposed under the autherity granted in Health and Safety
Code, sections 39600, 39601, 43013, 43018, 43101, 43104 and 43105, Health and
Safety Code. This action is proposed to impiement, interpret, and make specific
sections 38562, 39002, 39003, 39667, 43000, 43008.5, 43013, 43018, 43018.5, 43100,
43101, 43101.5, 43102, 43104, 43105, 43106, 43107, 43204, and 43205.5, Health and
Safety Code.



HEARING PROCEDURES

The public hearing will be conducted in accordance with the California Administrative
Procedure Act, Government Code, title 2, division 3, part 1, chapter 3.5 (commencing
with section 11340).

Following the public hearing, the Board may adopt the regulatory language as originally
proposed, or with non-substantial or grammatical modifications. The Board may also
adopt the proposed regulatory language with other modifications if the text as modified
is sufficiently related to the originally proposed text that the public was adequately
placed on notice and that the regulatory language as modified could result from the
proposed regulatory action; in such event, the full regulatory text, with the modifications
clearly indicated, will be made available to the public, for written comment, at least
15-days before it is adopted.

The public may reguest a copy of the modified regulatory text from ARB’s Public
Information Office, Air Resources Board, 1001 | Street, Visitors and Environmental
Services Center, First Floor, Sacramento, California, 85814, (916) 322-2990.

SPECIAL ACCOMMODATION REQUEST
Special accommodation or language needs can be provided for any of the following:

» An interpreter to be available at the hearing;
« Documents made available in an alternate format or another language; or
« A disability-related reasonable accommodation.

To request these special accommodations or language needs, please contact the Clerk
of the Board at (916) 322-5594 or by facsimile at (916) 322-3928 as soon as possible,
but no later than 10 business days before the scheduled Board hearing.
TTY/TDD/Speech to Speech users may dial 711 for the California Relay Service.

Comodidad especial o necesidad de otro idioma puede ser proveido para alguna de las
siguientes:

» Un intérprete que esté disponible en la audiencia.

« Documentos disponibles en un formato alterno (por decir, sistema Braille, o en
impresion grande) u otro idioma.

. Una acomodacion razonable relacionados con una incapacidad.



Para solicitar estas comodidades especiales o necesidades de otro idioma, por favor
llame a la oficina del Consejo al (916) 322-5594 o envie un fax a (916) 322-3928 lc mas
pronto posible, pero no menos de 10 dias de trabajo antes del dia pragramado para la
audiencia del Consejo. TTY/TDD/Personas que necesiten este servicio pueden marcar
el 711 para el Servicio de Retransmision de Mensajes de California.

Date: November 29, 2011

CALIFORNIA AIR RESOURCES BOARD

Executive Officer

The energy chalfenge facing California is real. Every Californian needs fo take immediate action to reduce energy consumplion.
For a list of simple ways you can reduce demand and cut your energy casts, see out website at www. arb.ca.qov.






CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
AIR RESOURCES BOARD

STAFF REPORT: INITIAL STATEMENT OF REASONS
ADVANCED CLEAN CARS

2012 PROPOSED AMENDMENTS TO THE
CALIFORNIA ZERO EMISSION VEHICLE PROGRAM REGULATIONS

This report has baen reviewed by the staff of the California Air Resources Board
and approved for publication.  Approval doss not signify that the contents
necessarily refiect the views and policies of the Air Resources Board, nor does
the mention of trade names or commeraal products constitute endersement or
recommendation for use.

Dsie of Relrase: Diecember 7, 20711
Scheduled for Consideration:  January 26-27. 2017



EXECUTIVE SUMMARY

in 1990, the California Air Resources Board (ARB or the Board) adopted an ambitious
program to significantly reduce the snvironmental impact of light-duty vehicles through
the commaercial introduction of zero emission vehicles (ZEV) into the California fieet.
Since then the reguirements of the ZEV program have resulted in several important
milestones being achieved. Many gasoline engines now emit at near zero emission
ievels of smog-forming emissions. Non-plug-in hybrid electric vehicles (HEV) have
been commercialized, and the number of models offered for sale is quickly expanding.
Recently, battery electric vehicles (BEV) and plug-in hybrid electric vehicies (PHEY)
have been introduced for sale, and fuel cell electric vehicles (FCV) are expected to be
sold beginning in 2015. This movement to commercialize advanced clean cars has
occurred in large part because of the ZEV regutation.

The ZEV regulation, which affects passenger cars and light-duty trucks, remains
critically important to California’s efforts to meet health based air gquality goals. More
recently, the program’s goals have evolved fo also include paving the way for achieving
California’s iong term climate change emission reduction goals. For these reasons,
California remains commitied to the commercialization of ZEV technologies.

At its March 2008 hearing, the Board directed staff to redesign the 2015 and
subsequent model year requirements for the ZEV regulation. It directed staff to
strengthen the regulation above what is currently required and focus primarily on the
>ero emission drive, that is BEV, hydrogen FCV, and PHEV technologies. The goal of
the Board direction was to ensure California as the central location for moving
advanced, low greenhouse gas (GHG) technology vehicles from the demonstration
phase to commercialization. '

In 2009, staff undertook an analysis of pathways to meeting California’s long term 2050
GHG reduction goals in the light duty vehicle subsector.” The analysis showed ZEVs
will need to reach nearly 100 percent of new vehicle sales between 2040 and 2050, with
commercial markets for ZEVs launching in the 2015 to 2020 timeframe. The analysis
concluded that even widespread adoption of advanced conventional technologies, like
non-plug-in HEVs, will not be encugh to meet the 2050 targets. Staff presented its
findings at the December 2009 Board hearing.

At the December hearing, the Board adopted Resolution 09-686, reaffirming its
commitment to meeting California’s long term air guality and climate change reduction
goals through commercialization of ZEV technologies. The Board further directed staff
to consider shifting the focus of the ZEV regulation to both GHG and criteria poliutant
emission reductions, commercializing ZEVs and PHEVSs in order to meet the 2050
goatls, and to take into consideration the new Low Emission Vehicle (LEV II) fleet
standards and propose revisions to the ZEV regulation accordingly.

T california Governor Arnold Schwarzenegger enacted Executive Order S-03-05, requiring a reduction in state-wide
GHG emissions to 80-percent below 1990 levels by 2050
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This rulemaking is an opportunity for the Beard to commit to the transformation of
California’s light-duty vehicle fleet. As the technology-forcing piece of the

Advanced Clean Car package, the ZEV regulation along with new LEV Ill criteria
pollutant and GHG standards can be the catalyst to that transformative process.
Proposed amendments to the regulation focus on technologies that help meet long term
emission reduction goals, simplify the program where needed, and increase
requirements for 2018 and subsequent model years.

Proposed Amendments to the Regulations

2009 through 2017 Model Year Amendments

Staff's goal for amendments affecting the current ZEV regulation through 2017 model
year is to make minor mid-course corrections and clarifications, and enable
manufacturers to successfully meet 2018 and subsequent model year requirements.
The amendments include:

A. Provide Compliance Flexibility: Remove carry forward credit limitations for ZEVs,
allowing manufacturers to bank ZEV credits indefinitely for use in later years.
Slightly reduce the 2015 through 2017 credit requirement for intermediate volume
manufacturers (IVM, less than 60,000 vehicles produced each year), to allow
them to prepare for requirements in 2018. Extend the provision that allows ZEVs
placed in any state that has adopted the California ZEV regulation to count
towards the ZEV requirement through 2017 (i.e. extending the “travel provision”
for BEVs through 2017).

B. Adjust Credits and Allowances: Increase credits for Type V (300 mile FCV)
ZEVs to appropriately incentivize this longer term technology.

C. Add New Vehicle Category: Add Type 1.5x and Type IIx vehicles as a
compliance option for manufacturers to meet up to half of their minimum ZEV
requirement. The proposed vehicie is closer to a BEV than to a PHEV: a vehicle
with primarily zero-emission operation equipped with a small non-ZEV fuel
auxiliary power unit (APU) for limited range extension.

2018 and Subsequent Model Year Amendments

Staff's goal for the proposed amendments for 2018 and subsequent model years is to
achieve ZEV and transitional zero emission vehicle (TZEV; most commonly a PHEV)
commercialization through simplifying the regulation and pushing technology to higher
volume production in order to achieve cost reductions. The amendments include:

A. Increase Requirement for 2018 and Subsequent Model Years. Increase
requirements which push ZEVs and TZEVs to over 15 percent of new sales by
2025. This will ensure production volumes are at a level sufficient to bring
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battery and fuel cell technology down the cost curve and reduce incremental ZEV

prices. .

B. Focus Regulation on ZEVs and Transitional Zero Emission Vehicles (TZEV):
Remove partial zero emission allowance vehicle (PZEV, near-zero emitting
conventional technologies) and advanced technology partial zero emission
allowance vehicle (AT PZEV, typically non-plug-in HEVs) credits as compliance
options for manufacturers because these technologies are now commercialized
and their emissions are better reflected in the LEV Ilf program. Allow
manufacturers to use banked PZEV and AT PZEV credits earned in 2017 and
previous model years, but discount the credits, and place a cap on usage in 2018
and subsequent model years. Focus the 2018 and subsequent model year
requirements on ZEVs and TZEVs

C. Amend Manufacturer Size Definitions, Ownership Requirements, and
Transitions. Amend IVM and large volume manufacturer (LVM) size definitions
to bring all but the smaliest manufacturers under the fult ZEV requirements by
model year 2018. Align LEV Ill and ZEV ownership requirements, so that
manufacturers who own more than 33.4 percent of each other are considered as
the same manufacturer for determination of size. Modify transition periods for
manufacturers switching size categories. These changes result in applying the .
ZEV regulation to manufacturers that represent 97 percent of the light duty
vehicle market.

D. Modify Credit System. Base credits for ZEVs on range, with 50 mile BEVs
earning 1 credit each and 350 mile FCVs earning 4 credits each. Allow extended
range BEVs (BEVx) which have a limited combustion engine range extender to

. meet up to half of a manufacturer's minimum ZEV requirement. The range of
credits reflects the utility of the vehicle (i.e. the zero emitting miles it may travel)
and its expected timing for commercialization. Simplify and streamline TZEV
credit based on the vehicle’s zero-emission range capability, and ability to
perform 10 miles on the more aggressive US086 drive schedule. In addition to
simplifying the program, reducing the spread of credits makes the technologies
more evenly treated and reduces the variation in compliance outcomes (numbers
of vehicles produced to meet the regulation requirements).

E. Modify Travel Provision: End the Travel Provision for BEVs after model year
2017. Extend the Travel Provision for FCVs until sufficient complementary
polices are in place in states that have adopted the California ZEV regulation.
This will allow FCV technology to continue to mature, and provide time for .
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Section 177 States to build infrastructure and put in place incentives to foster

. FCVs.

F. Add GHG-ZEV Over-Compliance Credits: Allow manufacturers who
systematically over comply with the proposed LEV Il GHG fieet standard to
offset a portion of their ZEV requirement in 2018 through 2021 model years only.

Effect of Proposed Amendments

As a result of staff's proposal, over 1.4 million ZEVs and TZEVs are expected fo be
produced cumulatively in California by 2025, with 500,000 of those vehicles being pure
ZEVs (BEVs and FCVs).

Expected ZEV Regulation Compliance for 2018 through 2025 Model Years
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During this time frame, the incremental price of a ZEV or TZEV is expected to rapidly
decline, but remain higher than a conventional vehicle, by approximately $10,000 (high-
end estimate).

The proposed amendments will also result in an emissions benefit as compared to the
current regulations, and will likely provide benefits beyond that achieved by complying
with the LEV Ill criteria pollutant standard with conventional vehicles only. This is due to
increased electricity and hydrogen use, and subsequently decreased gasoline
production and refinery emissions.
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Advanced Clean Cars ,

Continuing its leadership role in the development of innovative and ground breaking

. emission control programs and to achieve California’s goals of meeting ambient air
quality standards and reducing climate changing GHG emissions, ARB has developed
the Advanced Clean Cars (ACC) program. The ACC program combines the control of
smog-causing pollutants and GHG emissions into a single coordinated package of
requirements for model years 2015 through 2025 and assures the development of
environmentally superior cars that will continue to deliver the performance, utility and
safety car owners have come to expect. The ZEV regulation (with amendments
proposed herein) will act as the technology forcing piece of the ACC program, pushing
manufacturers to produce ZEVs and PHEVs in the 2018 through 2025 model years. in
addition, the ACC program also includes amendments to the Clean Fuels Outlet (CFO)
requirements that will assure that ultra-clean fuels such as hydrogen are available to
meet vehicle demands brought on by amendments to the ZEV regulation.

Beyond 2025, the driving force for lower emissions will be climate change. In order to
meet our 2050 GHG goal, the new vehicle feet will need to be primarily composed of
advanced technology vehicles such as electric and FCVs by 2035 in order to address
fleet turnover. Accordingly, the ACC program coordinates the goals of the LEV, ZEV,
and CFO programs in order to iay the foundation for commercialization and support of
ultra-clean vehicles. '

A more complete description of the impacts and benefits of the ACC can be found in the
LEV staff report, including in its Executive Summary.

Staff Recommendation

Staff recommends that the Board adopt the amendments as proposed in this

Initial Statement of Reasons (ISOR). The proposed amendments will help support
future commercialization of ZEVs and TZEVs through simplification of the regulation
and increasing requirements in 2018 and subsequent model years.
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1 INTRODUCTION

In 1990, the California Air Resources Board (ARB or the Board) adopted an ambitious
program to dramatically reduce the environmental impact of light-duty vehicles (LDV)
through the gradual introduction of zero emission vehicles (ZEV) into the California
fleet as part of the original Low Emission Vehicle (LEV 1) program. The ZEV program,
which affects passenger cars (PC) and light-duty trucks (LDT), has been adjusted five
times since its inception - in 1996, 1998, 2001, 2003, and 2008, to reflect the pace of
ZEV development and the emergence of new ZEV and ZEV-like technologies.
Through these adjustments the fundamental goal of the program has not changed:
California remains committed to the commercialization of ZEV technologies.

California’s strong commitment to the ZEV program reflects the essential need for
ZEV technology in order to achieve the State’s public health protection goals,
including criteria pollutant and long-term climate change emission reductions. Health-
based state and federal air quality standards continue to be exceeded in regions
throughout California. California’s growing population and increasing use of motor
vehicles mean continued upward pressure on statewide emissions.

Faced with ever more stringent regulations, vehicle manufacturers have made
remarkable progress in advancing vehicle technology. Conventional vehicles meeting
ARB’s most stringent emission certification standards achieve emission levels that
seemed impossible when the ZEV program was adopted in 1990. The relative
contribution of PCs and LDTs is expected to decline over time as new standards
phase in, but in 2020 such vehicles will still be responsible for approximately 10
percent of total emissions. State and federal law requires implementation of contro!
strategies to attain ambient air quality standards as quickly as practicable.

Due to California’s long history in leading the charge for ZEVs and ZEV enabling
technologies and the state’s need for criteria pollutant and greenhouse gas (GHG)
emission reductions, it is essential that California continues to lead in launching the
ZEV commercialization effort. California consumers have a history of adopting new
and “green” technologies. Manufacturers have targeted California for many of their
demonstration programs, research efforts, and early deployment due to California’s
mild climate and “green” consumer base. For The EV Project, a project run by
ECOtality through a grant from the United States Department of Energy (U.S. DOE),
nearly half of the Nissan Leafs and Chevrolet Volts for the project were placed in
California.? It is important that California continue as the proving grounds and
launching point for emerging ZEV technologies.

This rulemaking is an opportunity for the Board to further the transformation of
California’s light duty vehicle (LDV) fleet to zero emission and low carbon. As the

2 ECOtality, 2011. ECOtality. “Quarterly Report: Second Quarter 2011”
http://www.theevproject.com/downloads/documents/Q2%20EVP%20INL%20Report.pdf.



technology-forcing piece of the Advanced Clean Car (ACC) package, the ZEV
regulation along with staff proposed amendments to the Low Emission Vehicle
(LEV I} Criteria Pollutant and LEV |l GHG standards can be the catalyst for that
transformative process. '

Public Process for ZEV Regulation Development

To support development of the ACC package, beginning in May 2010, ARB staff held
two public workshops to engage stakeholders and obtain input on the proposed
reguiations. These stakeholders primarily included representatives from regulated
and non-regulated manufacturers, vehicle component suppliers, and environmental
advocates.

These workshops were held at ARB offices in Sacramento and El Monte. The
announcements and materials for these workshops were posted on ARB’s website
and distributed through a list serve that included over 14500 recipients. Each
workshop attracted over 30 attendees in person. Both meetings were either telecast,
webcast or available by teleconference. The dates and materials presented at the
workshops are available on ARB’s ZEV program website at
http://www.arb.ca.gov/msprog/zevprog/zevprog.htm.

1.1 ZEV Program Objectives (Overall Summary)

Since its adoption, the ZEV program has pushed the boundaries of ZEV development
and emission reduction from cars and trucks, while taking into account the cost,
performance, suitability for volume production, and long-term prospects of various
technologies. The following are the main objectives of staff's proposed changes:

« Maintain requirements that facilitate and accelerate ZEV technologies
needed to meet California’s long term GHG and criteria pollutant targets,

» Push technology to higher volume production in order to achieve cost -
reductions,

¢ Minor mid-course corrections and clarifications for model years 2012
through 2017,

e Maintain compliance flexibility in meeting the ZEV requirements, and
e Simplify the structure of the ZEV program.

In the wake of the commercial release of General Motor's Volt PHEV and Nissan's
battery electric Leaf, it appears ZEVs have successfully entered the market. However,
amending and strengthening ZEV regulatory requirements at this time will ensure
continued technology development by multiple manufacturers. Two or three
manufacturers succeeding in a particular vehicle technology does not guarantee



achieving our air quality or 2050 GHG goals. The key is moving beyond the early
adopters and providing viable choices for the everyday consumer.

The most significant amendment in staff's proposal is the increased ZEV volume
requirement for 2018 and subsequent model years. Staff's 2009 analysis showed that
almost every LDV sold by model year 2040 would need to be a ZEV in order to meet
California’s long term GHG goals. More recent analyses by various organizations
continue to confirm this trend: the need for large-scale electrification of the LDV
fleet.>*® Staff's proposal helps to get California’s fleet on an appropriate trajectory
toward meeting this long term GHG goal, while offering compliance flexibility and not
placing unnecessary and burdensome requirements on those manufacturers clearly
on their way to commercializing ZEV technology.

Staff's proposed amendments also help simplify the regulation in model years 2018
and beyond. ZEV credits are now linear, based only on the vehicle’s range. Also, the
PHEV?® credit calculation has been simplified, allowing manufacturers to do one
calculation, as opposed to the old method of adding up various allowances. Another
change affecting many manufacturers in both the LEV Ill proposal and the ZEV
regulation proposal is a new manufacturer size definition. This change will bring
nearly all manufacturers under the full ZEV requirements by model year 2018. This
amendment is important for commercialization of 2050 vehicle technologies, ensuring
a portfolio of vehicle models and technologies become available.

1.2 | Air Quality and Climate Change in California

There are currently roughly 25 million cars operating in California, and by 2035, will
grow to more than 30 million cars. Prior to the establishment of ARB in 1968,
photochemical smog pollution was a major health concern that caused acute health
impacts to Californians. Much of this smog was formed by automobile

emissions. Over the next 40 years, ARB adopted the most stringent automobile
emissions standards in the world, requiring use of the catalytic converter that
revolutionized emissions control and dramatically reduced emissions from

- automobiles. Those regulations, in conjunction with regional programs to reduce
emissions from refineries, power-plants, and other stationary sources, led to a major
improvement in air quality. In 1980, the South Coast Air Basin experienced
widespread ozone levels which exceeded air quality standard for 179 days per
year’. In 2010, that number was reduced to 63 days per year, and those violations
occurred in a much smaller portion of the Air Basin. During this same period, peak
ozone concentrations in Southern California dropped more than 60 percent - from 273

3 CCST, 2011. California Council on Science and Technology, May 2011. “California’s Energy Future: The View to
20507

4 NREL, 2011a. National Renewable Energy Laboratory. February 15, 2011 “Role of Fuel Carbon Intensity in
Achieving 2050 GHG Reduction Goals within the LDV Sector.”

°|EA, 2011. International Energy Agency. June 2011. “Technology Roadmap: Electric and Plug-in Hybrid Electric
Vehicles.”

® Plug-in hybrid electric vehicles (PHEV) are also referred to as Transitional Zero Emission Vehicles, or TZEVs.
Staff is proposing new terminalogy to be straighter forward and simpie.

7 1997 federal 8-hour ozone standard of 0.08 ppm.



parts per billion (ppb) to 112 ppb. Similar air quallty improvements were seen in many
other regions of California.

Despite these major improvements, air quality in both the greater Los Angeles region
and the San Joaquin Valley are classified by the United States Environmental
Protection Agency (U.S. EPA) as “extreme” ozone non-attainment areas. This is the
most severe federal non-attainment classification, and these two areas of California
- are the only two areas in the nation granted this designation. Bringing these regions
into attainment requires more significant emission controls than anywhere else in the
United States.

In 2007, California adopted State Implementation Plans (SIP) to chart the course to
attainment of the 1997 federal 8-hour ozone standard. To achieve the 1997 ozone
standard by the aftainment date in 2023, oxides of nitrogen (NOx) emissions in the
greater Los Angeles region must be reduced by two thirds, even after considering all
of the regulations in place today, with the most significant share of needed emission
reductions coming from long-term advanced clean air technologies. In the San
Joaquin Valley, the SIP identified the need to reduce NOx emissions by 80 tons/day in
2023 through the use of long-term and advanced technology strategies. To put this in
context, this is equivalent to eliminating the NOx emissions from all on-road vehicles
operating in these regions.

Despite the dramatic emission reductions and air quality improvements achieved to
date, most urban areas of California, including Southern California, and the Central .
Valley continue to exceed the federal ozone standard®. 'ARB, the South Coast Air
Quality Management District, and the San Joaquin Valley Air Pollution Control District
are beginning to evaluate the emission reductions needed to attain the more health-
protective ozone standard U.S. EPA established in 2008. |n order to meet these
challenges, air quality and land-use agencies in the South Coast and San Joaquin
Valley are actively pursuing a coordinated strategy that would result in the widespread
use of zero-emission technologies on transportation networks designed to reduce
smog-forming emissions from single-occupant vehicle use.

Ciimate change poses a serious threat to the economic well-being, public health,
natural resources, and environment of California. Global warming is projected to have
detrimental effects on some of California’s largest industries (including agriculture and
tourism), increase the strain on electricity supplies, and contribute to unhealthy

a”.91011

® 2008 federal 8-hour ozone standard of 0.075 ppm. Designations, classifications, attainment date and planning
requirements for the 2008 federal ozone standard have not yet been established by the U.S. Environmental
Protection Agency. ARB anticipates that SIPs will be due to U.S. EPA by 2015 with aftainment requnred in the
2031/32 timeframe.
® CNRA, 2009. California Natural Resources Agency. 2008. “2008 California Climate Adaptation Sirategy”
http /fwww.eneray.ca.qov/2011publications/CEC-600-2011-007/CEC-600-2011-007-5SD.pdf
UC Berkeley, 2008. University of California, Berkeley. November 2008. “California Ciimate Risk and Response”
' ARB 2009a. California Air Resources Board. May 11, 2009 Update. “Climate Change Scoping Plan”
http://www.arb.ca. qov/cc/scoplnqplan/document/adopted scoping _plan.pdf




A number of state policies directly address climate change emissions. Assembly Bill
(AB) 32 (2006) requires that statewide climate change emissions be reduced to 1990
levels by 2020. AB 1007 (2005) indicates a need for electric drive trains as well as
other significant actions to meet California’s goals. Fleet performance standards
outlined by AB 1493 (2002) and the LEV Ill program provide a foundation for these
emission reductions, however, performance standards alone cannot provide

reasonable assurance that ZEVs will be produced in necessary volumes to provide a -

sufficient launch of the technology in the marketplace. The ZEV regulation is the
necessary tool to ensure a portfolio of advanced technologies are available to
consumers. ‘

In recognizing the potential for large, damaging impacts from climate change, former
California Governor Arnold Schwarzenegger enacted Executive Order S-03-05,
requiring a reduction in state-wide GHG emissions to 80-percent below 1990 levels by
2050. Staffs 2009 analysis'? showed widespread adoption of conventional
technologies, even conventional mild hybrid electric vehicles (HEV), will not be
enough to meet these stringent targets. ZEVs will need to reach nearly 100 percent of
new vehicle sales between 2040 and 2050, with commercial markets for ZEVs
launching in the 2015 to 2020 timeframe. All ZEV technologies — fuel cell electric -
vehicle (FCV), battery electric vehicle (BEV), and plug-in hybrid electric vehicle
(PHEV) — need to be encouraged and promoted through regulatory and non-
regulatory methods. '

1.3 ZEV Program History

Manufacturers originally pursued the development of BEVs to meet the ZEV
requirements. In 1996, ARB eliminated the requirements for the 1998 through 2002
model years due to cost and performance issues, to allow additional time for battery
research and development. ARB entered into memorandums of agreement (MOA})
with vehicle manufacturers to place, in California, roughly 1,800 advanced-BEVs
between 1998 and 2000. The agreements were designed to provide battery
developers with the necessary initial production volumes to meet the cost and
performance goals needed for begin early commercial production.

Contrary to expectations, advanced battery costs remained too high for commercial
viability. Notwithstanding these costs, several manufacturers continued to place a
modest number of BEVs beyond the MOA volumes. These vehicles earned ZEV
credits that have been used for compliance with the regulation.

Manufacturers began to look seriously at hydrogen FCVs in the late 1990’s as an
alternative to BEVs. This interest led to cooperative efforts among ARB, industry and
other governmental agencies to create the California Fuel Cell Partnership in 1999.

2 ARB, 2009b. California Air Resources Board. Novémber 25, 2009. “White Paper. Summary of Staff's
Preliminary Assessment of the Need for Revisions to the Zero Emission Vehicle Regulation - Attachment B: 2050
Greenhouse Gas Analysis” hitp://www.arb.ca.gov/msprog/zevprog/2009zevreview/attachment b 2050ghg.pdf




The Partnership demonstrates vehicle technology while exploring the paths to
commercialization, including the development of public hydrogen fueling infrastructure.
Changes to the ZEV regulation in 2003 provided new incentives for FCVs, resolved
legal challenges, and addressed the state of technology at that time.

1.4 2008 Amendments and 2009 Technology Review

The Board adopted Resolution 08-24 at the March 2008 hearing, directing staff to
redesign the 2015 and beyond requirements for the ZEV program, strengthen the
requirement more than the current program, focus primarily on the zero emission
drive, that is BEV, FCV, and PHEV technologies, and ensure California as the central
location for advanced, low GHG technology vehicles from the demonstration phase to
commercialization.

In 2009, staff undertook an assessment of ZEV technologies, an analysis of pathways
to meeting California’s long term 2050 GHG reduction goals in the LDV subsector™
and a review of current and possible future complementary policies that would be
needed to aid in infrastructure development and market pull policies for ZEVs. Based
on the U.S. DOE Vision model'*, staff developed a California-specific model for the
LDV subsector, relying heavily on model inputs and assumptions from peer-reviewed
studies. Figure 1 shows what the cumulative on-road PCs would need to be to reach
the 2050 goal. :

Figure 1: On Road Passenger Car Scenario to Reach 2050 Goal
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" This analysis assumed a 2050 target of 80% below the passenger vehicle portion of 1990's GHG inventory, or
20% of 108.5 MMT of CO, equivalent emissions.

" DOE, 2008. United States Department of Energy. Vision Model, 2008.

hitp://www transportation.anl.gov/modeling_ simulation/VISION/




This graph shows the cumulative on-road PC mix for the scenario developed by staff
that reaches the Governor's GHG emission reduction goal. The most important trend
to highlight is that ZEVs grow to become approximately 87 percent of on-road PCs
after ZEV sales reached nearly 100 percent in 2040.

Through modeling various scenarios, including the scenario shown in Figure 1, staff
concluded:

e ZEVs are essential to meeting California’s long term GHG emission
reduction goals.

s A high-volume (100,000s) ZEV market needs to exist by 2020 in order for
ZEV sales and fleet turn-over rates to result in enough ZEVs to achieve
deep reductions in GHG emissions.

e Any amendments to the ZEV regulation should help keep the LDV
subsector on track to reach an 80 percent reduction in GHG emissions by
2050,

e FCVs, BEVs, and PHEVs with low carbon biofuels are the three most
viable candidates for near-zero carbon transportation. All three vehicle
technologies will be necessary in order to achieve the GHG goal, and to
lessen the risk of market failures.

Staff presented its findings at the December 2009 Board Hearing. At the December
hearing, the Board adopted Resolution 09-66"°, reaffirming its direction to meet
California’s long term air quality and climate change reduction goals through
commercialization of low-carbon emitting vehicle technologies. The Board directed
staff to consider the following in preparing amendments to the ZEV regulation:

e Shift focus from only criteria pollutant emission regulations to GHG
emission reductions and criteria pollutants;

e Focus on transforming California’s light-duty fleet and commercializing low-
carbon emitting technologies, such as ZEVs and PHEV in a timeframe
sufficient to meet the 2050 target of 80 percent reduction in GHG
emissions compared to 1990 levels;

o Take into consideration new LEV Il GHG fleet standards and revise the
ZEV regulatory structure, credit values, and stringency of the current
requirements accordingly.

In 2010, President Barack Obama directed the U.S. EPA and National Highway Traffic
Safety Administration (NHTSA) to work with California to develop GHG fieet standards

> ARB 2009c. California Air Resources Board. Resolution 09-66. December 9, 2009.
http /fwww.arb.ca.qgov/msprog/zevprog/2009zevreview/res08 86 pdf



for model year 2017 through 2025 LDVs. The Joint Technical Assessment Report
(TAR) was released in September 2010. The report concluded “electric drive vehicles
including hybrid(s)... battery electric vehicles...plug-in hybrid(s)...and hydrogen fuel
cell vehicles...can dramatically reduce petroleum consumption and GHG emissions
compared to conventional technologies...The future rate of penetration of these
technologies into the vehicle fleet is not only related to future GHG and CAFE
standards, but also to future reductions in HEV/PHEV/EV J[electric vehicle] battery

~ costs, the overall performance and consumer demand for the advanced
technologies...”"® Manufacturers confirmed in meetings leading up to the release of
the TAR, their commitment to develop ZEV technologies. “...[A] number of the firms
suggested that in the 2020 timeframe their U.S. sales of HEVs, PHEVSs, and EVs
[electric vehicle] combined could be on the order of 15-20% of their production.”(EPA,
2010, pp.2-5) '

1.5 The Current Program

Table 1.1 below specifies large volume manufacturer credit obligations for 2012
through 2014 and 2015 through 2017model years.

' EPA, 2010. United States Environmental Protection Agency, National Highway Safety and Traffic Administration
and California Air Resources Board. September 2010. “Interim Joint Technical Assessment Report: Light-Duty

Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards for Model Years
2017-2025" (p. vii)



Table 1.1: Summary of 2012 Through 2017 Model Year Requirements

For Large Volume Manufacturers’

Vehicle
Category

Vehicle Technology
Descriptions

2012-2014
Annual Credit
Requirement

2012-2014
Annual
% of Fleet

2015-2017
Annual Credit
Requirement

2015.2017
% of Fleet

ZEV

Zero tailpipe emissions:
battery electric vehicles,
and hydrogen fuel cells,

0.79%

0.2%

3%

0.7%

TZEV

Transitional Zero Emission
Vehicles; Vehicles certified
to PZEV standards that
utilize a ZEV fuel: e.g.
plug-in hybrid electric
vehicles ar hydrogen
internal combustion engine
vehicles. Proposed
terminology replacing
“‘Enhanced AT PZEV®

2.21%

1.5%

3%

2%

AT PZEV

Vehicles certified to PZEV
standards and employing
ZEV-enabling
technologies: e.g. hybrids
or compressed natural gas
vehicies.

3%

7%

2%

6%

PZEV

Conventional vehicles
certified to the maost
stringent tailpipe emission
standards, zero
evaporative emissions,
and extended warranty.

6%

30%

6%

30%

*The ZEV regulation establishes a credit requirement, shown in shaded columns , for manufacturers
each year. Manufacturers earn credits through production of vehicles from different caiegories. The
“Annual % of Fleet” represents the percentage of new vehicle sales expected from each vehicle

category due to compliance with the regulations.

The four categories of vehicles used to meet the ZEV regulation are ZEVs, TZEVs
(formerly “Enhanced advanced technology partial zero emission allowance vehicles”
or “Enhanced AT PZEV"), advanced technology partial zero emission allowance

vehicies (AT PZEV), and partial zero emission allowance vehicles (PZEV). To date all
manufacturers are fully in compliance, with nearly 5,600 ZEVs demonstrated, and over
1,700,000 PZEVs and 350,000 AT PZEVs commercially introduced, resulting in
significant emissions reductions. Examples of PZEVs are the Honda Civic and Mazda
6 while an example of an AT PZEV is the Ford Fusion Hybrid. Table 1.2, below,
shows the cumulative number of vehicles placed in compliance with the ZEV
regulation.



Table 1.2: Cumulative Vehicle Placement

ZEV Credit Category | Technology Type Quantity of
Vehicles

ZEV Fuel Cell 350
Battery Electric 5,200
Ne_ighborhood Electric 28,800

AT PZEV Hybrid or Compressed Natural | 380,000
Gas

PZEV ' _ Conventional Gas 1,750,000

*On-road number is less for FCVs and NEVs.

Manufacturer Compliance Status and Near Term Production Plans

All manufacturers have complied with ZEV regulation requirements. For the 2012
model year, six large volume manufacturers (LVM) are required to comply with the
entire regulation, meaning these manufacturers must produce pure ZEVs: Chrysler,
Ford Motor Company, General Motors, Honda, Nissan, and Toyota. Ten intermediate
volume manufacturers (IVM) have the option to meet their entire requirement with
credits from PZEV. These ten manufacturers include: BMW, Hyundai, Jaguar-Land
Rover, Kia, Mazda, Mercedes Benz, Subaru, Volkswagen and Volvo. Several other
non-regulated manufacturers are actively producmg ZEVs and neighborhood electric
vehicles (NEV), and earning ZEV credits.

The 2008 amendments provided greater flexibility in the regulation for model years
2012 and beyond, offering more equal treatment of ZEV technologies. Manufacturers
have complied by producing the maximum number of PZEVs and AT PZEVs. Half of
the LVMs have heavily pursued FCV technology, while the other half have focused
predominately on BEV technology. ’

Fuel Cell Vehicle Technology, Deployment, and Infrastructure Status
Manufacturers have continued to pursue FCV technology, publically committing to
early-commercialization in the 2015 to 2020 timeframe. In a joint letter issued in
September 2009, manufacturers (Daimler, Ford, General Motors, Honda, Hyundai,
Kia, Toyota, alliance Renauit SA, and Nissan) strongly supported fuel cell technology,
anticipating that from 2015 onwards, FCVs could reach commercialization. Recently,
Mercedes Benz announced a three year lease program for its 2011 B- Class F-Cell
vehicle."”

In January 2011, thirteen Japanese companies jointly announced significant cost
reductions in manufacturing FCVs, commitment to 100 hydrogen stations in Japan by
2015, and joint support for spreading FCV technology throughout Japan.' Such

v Autobloggreen, 2010. AutoBlogGreen.com. Eric Ldveday. “Mercedes-Benz prices B-Class F-Cell lease at $848
a month”

http:/fiwww.green.autoblog.com/2010/11/22/mercedes-benz-prices-b-classf-cell-lease-ai-848-a-month/

" Toyota, 2011. Toyota Motor Company. January 13, 2011 “Japanese Companies Eye Smooth Domestic Launch
of FCVs” http:/iwww2 toyota.co.jp/en/news/11/01/0113.htmi
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worldwide developments help to bring vehicle costs down, advancing FCVs closer
towards commercialization.

Hydrogen infrastructure technology is advancing and station performance is
improving. As a result, customer experience is progressing toward being comparable
to today’s gasoline fueling experience. Through ARB and California Energy
Commission (CEC) funding, five new stations are currently under construction or will

- have opened by the end of the year. Also, an existing station has been updated and
put back into service with improvements in accessibility. Additionally, eight new
hydrogen stations will be opening in the next two years, with three more stations
planned to be upgraded with increased capacity and accessibility. In total, over 2000
additional kilograms per day of hydrogen will have been made available to FCVs
located in the California’s Bay Area and South Coast air quality management districts.
The increased capacity will support up to 2500 FCVs total. Confidential submittals
auto manufacturers reveal that over 50,000 FCVs are planned to be in operation in
California by 2017.

Recently, a number of manufacturers have announced aggressive production plans
for PHEVs and BEVs for the next three model years. These announcements reflect
technological advancement in lithium ion battery technology and a general shift in
customer demand and corporate environmental stewardship. The following table
provides a summary of manufacturers’ current program commitments, by technology
category, as publicly stated.
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Table 1.3: Manufacturer ZEV and TZEV Announcements

Manufacturer Model Type | Timeframe Reference
ActiveE BEV 2011 BMW, 2011a
i3 BEV BMW, 2011b
BMW 2013
13 Rex . PHEV BMW, 2011c
i8 PHEV 2014 BMW, 2011b
BYD ef BEV 2012 BYD, 2010
CODA (unknown) BEV 2011 PopularMechanics, 2011
Chrysler Fiat 500 EV BEV 2012 Chrysler, 2010
Fisker Karma PHEV 2011 Fisker, 2011
C-MAX
Energi PHEV 2012 Ford, 2011a
Focus
Ford Electric BEV 2011 For_d, 2011b
Transit
Connect BEV in production n/a
Electric
Cadillac ELR | PHEV {unknown) GM, 2011a
oM Spark BEV 2012 GM, 2011b
Volt PHEV in production n/a
{unknown) FCV 2015 USA TODAY, 2010
Fit EV BEV 2012
Honda, 2011
Honda {unknown) PHEV 2012
Clarity FCX FCV in production nfa
Hyundai Tueson IX FCV 2015 Bloomberg, 2010
(unknown) BEV 2012 Mercedes, 2011
Mercedes Benz
F-Cell FCV in production Autobloggreen, 2010
i BEV in production n/a
Mitsubishi -
Outlander PHEV 2013 Motor Trend, 2011
Nissan LEAF BEV in production nfa
Smart fortwoe ED BEV . in production n/a
Tesla Model § BEV 2012 Tesia, 2011
Think City BEV in production n/a
Prius Plug-In PHEV 2012 Toyota, 2011h
RAV4 EV BEV 2012
Toyota Scion IQ-EV__| BEV 2012 Toyota, 2011c
(unknown) FCV 2015 Toyota, 2011d
Volkswagen e-up! BEV 2013 Volkswagen, 2011
Wheego Whip LiFe BEV in production n/a

The table reveals that nearly every manufacturer will be introducing production BEV
and PHEV products within the next one to three years, and five manufacturers will
commercially introduce FCVs by 2015.
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2 SUMMARY OF PROPOSED AMENDMENTS

In response to the Board’s direction in 2008 and in 2009, and in consideration of the
issues related to technology commercialization and new proposed GHG and criteria
pollutant standards, staff proposes amendments to the program that strengthen and
simplify the regulation. The amendments are spilt into two parts: Model year 2012
through 2017 (Part 1), and model years 2018 and beyond (Part If). The amendments
identified in this section represent the most significant changes being proposed in each
“Part.” Additional minor proposed amendments and concurrent rationale can be found
below in Section 9.

The following sections more fully describe each of the major proposed amendments and
the rationale for the proposed change.

2.1 Partl: Model Year 2012 through 2017 Amendments

2.1.1 Type I.5x and Type lIx: Range Extended Battery Electric Vehicles

Some manufacturers have proposed a new class of advanced vehicles for separate
treatment as part of the ZEV program: range extended battery electric vehicle
(referred to as a “Type |.5x and Type lIx vehicles” or “BEVX” in this proposal). The
proposed vehicle is closer to a BEV than to a PHEV: a vehicle with primarily zero-
emission operation equipped with a small non-ZEV fuel auxiliary power unit (APU) for
limited range extension. Manufacturers proposing this type of vehicle describe it as
having reduced performance while operating in APU mode that allows drivers to find a
charging location, and discouraging non-zero emission driving. Most of these vehicles
are expected to have a zero-emission range of 80 miles or greater. This vehicle has
substantially more range than currently announced PHEVSs, with electric range
comparable to full function BEVs and will probably require ground-up BEV design.
Manufacturers believe that the APU will be a relatively high-cost optlon on top of an
existing, full function (100+ mile), BEV.

BEVs are expected to play an important role in ARB’s long-term emissions reduction
strategy, but the market for current technology BEVs might be limited. The proposed
vehicle has the potential to expand the BEV market beyond current market estimates
by giving interested BEV customers an extra measure of confidence about range, and
if successful, would add substantial zero-emission vehicle miles traveled (VMT} to the
overall California fleet. While the APU within the vehicle may evolve during this
transition, from gasoline to advanced biofuels to hydrogen, it is reasonable to believe
that this proposed vehicle may help meet ARB'’s long-term GHG and criteria poliutant
emissions reduction goals.

Staff expects BEVxs to play a longer-term roie than TZEVs because of their improved
zero emission mileage potential. These vehicles would be particularly well suited to
use of low upstream GHG fuels that might be more expensive, since the predominant
operating cost would be offset by relatively low-cost electricity. In addition o potential
for emerging alternative fuel use, there is an opportunity to explore engine
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technologies that are advantageous but otherwise unsuitable for application in
conventional vehicles. Engine technology applied to existing PHEVs is derived from
small conventional production gasoline engines, but highly specialized APUs for
BEVxs may eventually spin off and evolve in completely different directions. Future
BEVxs with highly specialized engine and fuel technologies could be optimized to
drive cost, weight, size, and emissions down and make these specialized BEVx APUs
suitable for more affordable and therefore more widespread application. Lotus
Engineering and other automotive design firms have been developing hybrid-specific
APUs and have several unique concepts under development already.19

There are several reasons to consider equivalent regulatory treatment for BEVxs
relative to BEVs with the same range capability. Most BEV drivers must plan their
vehicle use with some degree of “reserve” range left in the battery, while BEVx drivers
will have the confidence plan trips that consume all, or nearly all, of the energy storage
capability of their battery systems. In this way, the BEVx market may appeal to drivers
who would not otherwise consider a BEV with the same range. Also, since staff
considers these vehicles full function BEVs with short range APUs, it is important that
the minimum range for eligibility be equivalent to full function BEVs in the marketplace.

Staff proposes the following criteria to these proposed vehicles:
(1) the APU range is equal to or less than the ail-electric range,
(2) engine operation cannot occur until the battery charge has been depleted to
the charge-sustaining lower limit,
(3) have a minimum 80 miles electric range, and
(4) super ultra low emission vehicle (SULEV) and zero evaporative emissions
compliant and TZEV warranty requirements on the battery system.

Though not required, manufacturers are expected to incorporate further performance
limits on charge sustaining APU mode operation, including speed restrictions. The
intent of the backup APU is not to charge the battery, but rather, to enable the vehicle
to drive fo a charging station. BEVxs will fit the needs of drivers who are looking for
an improved regional driving capability, but not for use in long-distance driving.

Because of the potential for strong zero emissions mileage performance potential,
staff proposes to treat this emerging class of BEVxs similar to BEVs, similar to current
treatment of NEVs. For the 2012 through 2017 model years, BEVxs will be referred to
as Type 1.5x and Type lIx vehicles, to fit in with the pre-2018 nomenclature for ZEVs.
Staff proposes Type 1.5x and Type lIx vehicles will receive the same credits as Type
1.5 and Type Il ZEVs: 2.5 and 3 credits, respectively. Staff proposes that a
manufacturer may meet up to 50 percent of the portion of their requirement that must
be met with pure ZEVs with these Type 1.5x and Type Iix vehicles. Additionally, staff
proposes that these vehicles will qualify under the Travel Provision, through 2017, like
their ZEV counterparts. Lastly, Type 1.5x and Type lix vehicles will be eligible for

' Lotus, 2010. Lotus Engineering. Turner, James, et al,. “The Lotus Range Extender Engine.” SAE Int J Engines
3:318-351.
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advanced demonstration credit through 2017 model year. See Section 2.2.6, below,
for 2018 and subsequent model year treatment.

It is staff's intent to provide equivalent incentives for BEVxs, and to encourage outside
stakeholders distributing or controlling incentives normally allocated to ZEVs to also
allocate equivalent benefits to vehicles meeting the new BEVx requirements.

2.1.2 Extend Compliance Flexibility Provisions Through Model Year 2017

Advanced Demonstrations

Currently, up to 25%° ZEVs or TZEVs?' that are placed in a California advanced
technology demonstration program may earn ZEV credits even if they are not “delivered
for sale.” Instead of being sold or leased, these demonstration vehicles are typically
operated by the manufacturer to gain needed experience and information about the
technology. In addition, vehicles in these programs are required to be in California for
at least one year of a two year placement. The current regulation sunsets advanced
demonstration credits after model year 2014.

Even though some manufacturers have seemingly commercialized ZEVs, many
manufacturers are still in the research and development phase for zero emission _
technologies. Staff is proposing to extend advanced demonstrations for ZEVs, but not
TZEVs, through model year 2017, allowing advanced demonstrations credits for TZEVs
to sunset after model year 2014 as currently written. With staff's proposal to amend the
definition for LVMs which causes additional manufacturers to come under the full ZEV
requirements in model year 2018, extension of this provision will allow prospective 2018
LVMs to demonstrate technologies needed to meet future requirements, while lessening
the burden of placing the vehicles in service.

Travel Provision

Section 177 of the federal Clean Air Act® allows other states to adopt California motor
vehicle emission standards including the ZEV regulation. Currently, there are 11 states
which have adopted the California ZEV regulation: Arizona, Connecticut, Maine,
Maryland, Massachusetts, New Jersey, New Mexico, New York, Oregon, Rhode Island,
and Vermont (hereafter, referred to as section 177 ZEV states). The current ZEV
regulation allows all ZEV “types”, except TZEVs, placed in service in Section 177 ZEV
states to be counted towards compliance with the California percentage ZEV
requirements as if they are placed in service in California. Similarly, a vehicle placed in
California counts towards compliance in a Section 177 ZEV state. The effect of travel is
the number of ZEVs required to be produced by vehicle manufacturers, regardless of
how many states adopt the ZEV program, will not exceed those required by ARB’s
regulation alone. Typically the number of vehicles that have to be produced for the

? California Code of Regulation (CCR), title 13, section 1962.1(g)(4) language states 25 vehicles per model, per
ZEV state, per year.
21 CCR, title 13, section 1962.1(g)(4) language currently states Enhanced AT PZEVs are eligible. Staff is
gzroposing to replace Enhanced AT PZEVs with Transitional Zero Emissicn Vehicles or TZEVs.

United States Code, title 42, section 7507
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Section 177 ZEV states is 1.5 to 2 times the number that has to be produced for
California (two times is used in this document for simplicity).

There is currently no travel provision for TZEVs, and staff is not proposing to change
this provision. This means that manufacturers that choose ta comply in California
using TZEVs may not use those credits for compliance in the Section 177 ZEV states.

Currently the Trave! Provision sunsets after model year 2014 for Type |, Type 1.5, and
Type Il ZEVs, which are typically BEVs. Staff proposes to extend this provision
through model year 2017 for these three ZEV types. California markets have matured
and are well prepared for increased sales requirements. However, markets in Section
177 ZEV states need additional time to prepare for ZEVs, and some vehicle
manufacturers need time to expand their BEV offerings to other states and to different
climates.

Staff is also proposing clarifying language within this provision to ensure only
manufacturers with a requirement are allowed to use this provision. This is the current
intent of the language in this provision, and the proposed language is only for
clarification,

2.1.3 Increase Incentives for Fuel Cell Vehicles: Model Years 2015 — 2017
Under the current regulaticn, travel for BEVs expires after 2014 model year, but FCVs
travel through model year 2017. Thus the production of a BEV to meet California’s
regulation means an additional obligation to produce approximately two more BEVs to
compty with the combined requirement of the section 177 ZEV states. ifa FCV is
produced for compliance in California, there is no further production obligation in the
Section 177 ZEV states because the travel provision applies to FCVs.

Due to staff's proposed extension of the travel provision for BEVs for model years
2015 through 2017 described above, production of a BEV satisfies the obligation of
both Section 177 ZEV states and California, whereas the current regulation would
result in a requirement to produce three BEVs, compared to one FCV. As a result
there will be a substantially reduced incentive to produce FCVs in this timeframe.

California is investing heavily to create a publically accessible hydrogen fueling
infrastructure which is a necessary prerequisite to manufacturers introducing to the
market FCVs. Staff's 2009 fleet-wide GHG analysis showed FCV technology would
be the predominate on-road ZEV technology in model year 2050. In development 6f
the 2009 analysis, as well as this rulemaking, many manufacturers stated BEV
technology would only be able to fulfill 20 to 30 percent of future fleet sales.® Thus
decreasing the relative credit derived from producing a FCV, compared to a BEV,

“* ARB, 2009d. California Air Resources Board. “White Paper: Summary of Staff's Preliminary Assessment of the
Need for Revisions to the Zero Emission Vehicle Regulation,”
http:/fwww.arb.ca.govimsprog/zevprog/2009zevreview/

16



sends the wrong signal to those five manufacturers plannlng the introduction of FCVs
prior to 2017.

Staff proposes to address this issue by increasing the amount of credit earned by
Type V ZEVs, or 300 mile range fast-refueling capable FCVs. Currently, Type V ZEVs
earn seven credits each. Staff proposes to increase the credit value to nine credits.
This would be three times the amount a Type || ZEV (a 100 mile BEV) would earn in
this time frame. Proponents of this change have requested significantly greater credit.
However, staff believes the proposed credit level appropriately recognizes and
provides an incentive for the technology without greatly reducing the number of
vehicles produced in this timeframe for compliance. It also better reflects the current
higher cost of producing a FCV, compared to a BEV, at the current state of FCV
development and lower production quantities.

2.1.4 Decrease Overall Requirement for IVMs for Model Years 2015 - 2017
[VMs currently are allowed to comply fully with credits from PZEVs to meet their ZEV
obligation. Table 2.1 below shows an IVM's credit requirement, and what this means
in terms of a percentage of its annual vehicle sales being PZEVs.

Table 2.1: Current IVM Requirement 2012 through 2017

Model Years Current Credit | Percentage of
Percentage IVM Fleet
Requirement
2012 through 2014 12% ~B60%
2015 through 2017 14% ~80%

Due to staff proposed amendments to manufacturer size definitions, many current
IVMs will become LVMs by model year 2018. Staff is not propasing any additional
lead time for these manufacturers, and considers the next six model years (up to.
model year 2018) adequate for ZEV development, considering many of the
manufacturers have development programs underway.

For these reasons, staff proposes to reduce the credit percentage for [VMs for model
years 2015 through 2017, from 14 percent to 12 percent. This still guarantees 60
percent of each IVM's fleet will be PZEVs, a substantially higher percentage of the
manufacturers’ fleets than LVM fleets. The change will allow IVMs, especially those
becoming LVMs in 2018, to focus on development of ZEV technologies necessary for
meeting more stringent ZEV requirements in 2018.

2.1.5 Remove Carry Forward Provisions

Historically, the ZEV regulation allowed the banking and trading of credits earned from
early introduction or over-compliance with the regulation. In 2008, staff modified the
way banked ZEV credits could be used to meet future requirements. ZEV credits
could be used to meet ZEV obligations for the model year in which they were earned
and two additional model years. For example, if a manufacturer earns three ZEV
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credits from placing a Type Il ZEV?* in model year 2010, the manufacturer may bank
and use those credits to meet the portion of the regulation that must be met with ZEVs
for model years 2011 and 2012 compliance. in 2013, the credits may only satisfy the
portion of the requirement that may be met with TZEVs. ‘

Staff proposes to remove this provision, and allow ZEV credits to be banked and used
to meet the full requirement in all future model years. The decision to remove this
provision is justified based on the substantial increase in ZEV volume proposed for
model years 2018 and beyond, and the incentive it provides to produce ZEVs prior to
2018. Currently requirements plateau for three years at a time but hold steady
indefinitely at a relatively low level for 2018 through 2025 model years. Because staff
is proposing to increase volumetric requirements each year for model years 2018
through 2025, it is unlikely that manufacturers will be able to bank large volumes of
credits for later use. Also, some manufacturers will likely need banked credits to
assist with compliance in later years. Lastly, this proposed amendment simplifies the
regulation in 2018 and subsequent model years.

2.1.6 Minor Amendments

Amend PZEV Calculations

Staff is proposing several minor amendments to the PZEV calculations. First, ARB
received several comments regarding the zero-emission VMT PZEV allowance, many
of which were received during 2009 rulemaking for PHEV test procedure amendments
and aftermarket parts certification requirements.?® The issues concerned the equation
for greater than 40 mile PHEVs, in section 1962.1(c}3)(A), and potential future
PHEVs with blended operation. Staff is proposing to correct inconsistencies in the
zero-emission VMT allowance equation as indicated in Table 2.2 below.

2 An example of a Type |l ZEV is a 100 mile BEV.

% Rulemaking documents and public comments received during the 45-day and subsequent comment periods for
the PHEYV test procedure rulemaking can be accessed at the following link:
http:/Avww.arb.ca.gov/regact/2008/phev09/phev09.htm

18



Table 2.2: Proposed Regulatory Language — Zero Emission VMT Allowance

2.1.6.1 Range Zero-emission VMT Allowance
EAER, < 10 miles 0.0
EAER, 210 miles-to 40 miles EAER, x (1 — UFRcaa)/11.028
and |
Rega2-10-mileste40-miles
EAER 40/ 2963
(EAER,40) X [1 — (UF 45*Reaa/EAERV/
Reaa EAER, > 40 miles 11.028
B Where

UF 40= utility factor at 40 miles
EAERu4= 40 miles

*EAER means equivalent all electric range.
*R.4a Means charge depleting range actual.

Second, staff is providing clarifying language as to the utility factors {UF) to be used in
determining a manufacturer's zero emission VMT allowance. Within the update .
Society of Automotive Engineers J2841 (March 2009), there are multiple UFs. Staff
proposes to specify the UF determined to be according to Section 4.5.2 Equation 5
and the “Fleet UF” Utility Factor Equation Coefficients in Section 4.5.2, Table 3, in
J2841 (March 2009).

Third, staff is proposing to delete the alternative test procedures for determining a
manufacturer's zero emission VMT allowance. The alternative test procedures
allowed manufacturers to receive zero emission VMT allowance for vehicles using
fuels that produce near-zero, but not zero criteria pollutants. Staff is proposing this
amendment because no automakers have included vehicles requiring or requesting
such exemptions in any vehicle planned through 2017. This change would most likely
impact a manufacturer planning to certify and sell hydrogen internal combustion
enginé (HICE) vehicles in the near-term, but staff believes that HICE vehicles are not
under consideration for sales until the 2020 and beyond timeframe when hydrogen
fueling infrastructure may be more commonly available in California.

Also, staff is proposing to eliminate the Type C advanced componentry allowance. In -

- past years, manufacturers produced conventional hybrids with lower system voltages,

and there was still some degree of motor system technology transferrable to

ZEVs. Since that time, ZEV technology has advanced and staff now believes that the

minimum qualifying system should be increased to the higher voltage Type D because
(1) AT PZEVs need to make use of systems that more closely represent those that are
needed for ZEVs, and (2) no manufacturers have certified, or have disclosed plans to

certify, a Type C AT PZEV.
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Decrease Value of Transportation System Credits

Transportation system credits were included in the ZEV regulation in 2001 to evaluate
the benefits and issues related to the shared use of ZEVs, and the application of new
technologies (at that time) such as reservation management, card systems, depot
management, etc. Manufacturers earn transportation system credits by placing
vehicles (currently PZEVs, AT PZEVs, TZEVs, and ZEVSs) in car-sharing programs
with automated reservation system technologies, and receive additional credits for
linking these car-sharing programs to transit. Car sharing programs may be run by a
manufacturer, or by a third party (e.g., Zipcar).

Transportation system credits have been a lucrative compliance strategy for
manufacturers. When originally conceived, transportation system credits were thought
to give manufacturers a different venue for placing new technologies in multiple
consumer hands without requiring vehicle purchase or lease.

In Resolution 09-66, the Board found that the ZEV regulation will help assure the
successful launch of commercial ZEVs and TZEVs (enhanced AT PZEV, as stated in
Resolution 09-66) in the next decade. Staff believes limiting the number of credits
offered for reasons other than vehicle placement is key to ensuring ZEV and TZEV
commercial success. For this reason, and in an effort to simplify the regulation, staff
proposes to decrease the amount of extra credits for TZEVs and ZEVs placed in
transportation systems. The following table 2.3 enumerates the adjusted credit
volumes for model year 2012 through 2017. '

Table 2.3: Proposed Transportation System Amendments 2012-2017

Type of | Current Credit | Proposed Current Credit | Proposed
Vehicle | for Shared Credit for for Linkage to | Credit for
Use, Shared Use, Transit Linkage to
Intelligence Intelligence Transit
TZEV | 1.0 0.5 1.0 0.5
ZEV 2.0 1.0 1.0 0.5

End Transportation System Credit Provision after Model Year 2017

Car sharing programs are important for air quality and GHG emission reductions, and
have potential to play an important role in land use policies such as SB 375%.
However, the proposed amendments for 2018 and subsequent model years are meant
“to simplify the program and require manufacturers to place large numbers of ZEVs in
the hands of customers.

Staff proposes to end the transportation system credit provision after model year
2017. Staff met with interested stakeholders regarding expiration of this provision and
learned that monetary incentives for vehicle purchase might have the same effect as

“8 5B 375, 2008. Steinberg. September 30, 2008. hitp://www.leginfo.ca.qov/pub/07-08/bill/sen/sh_0351-
0400/sb_375 bill 20080930 _chaptered.pdf Accessed September 7, 2011.
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earning ZEV credits. Currently, most parties earning transportation system credits are
not regulated, and sell those credits to regulated manufacturers. Staff believes
ensuring monetary incentives are available for car-sharing programs to purchase
advanced technology vehicles, like ZEVs and TZEVs, will work similarly to car sharing
programs earning ZEV credits. This policy shift is reflected in the recently approved
spending plan for the AB 118 Clean Vehicle Rebate Program which sets aside specific
amounts of rebate funds for share car programs.

ZEV Bank Account Conversion

Staff proposes to no longer use non-methane organic gas (NMOG) fleet values when
calculating manufacturers’ ZEV credit account balances starting for 2015 model year
compliance. NMOG values are used in ZEV banking to offer an incentive for early
vehicle placement, because grams per mile (g/mi) NMOG fleet requirements decrease
each year in LEV . In the LEV IIl rulemaking for criteria pollutant emission standards
for cars and trucks (see rulemaking documents related to LEV Il1), staff is proposing to
change from an NMOG fleet standard to an NMOG plus NOx (NMOG + NOx) fleet
standard. A combined NMOG + NOx value would be higher than the lowest NMOG
standard in the LEV |l regulation, and would not serve as an early compliance
incentive in the ZEV regulation.

Staff proposes to divide each ZEV account holder’s bank balances after model year
2014 compliance by the lowest NMOG value, 0.035, to convert the credits from g/mi
NMOG to straight ZEV credits. This will enable all banking in 2015 and subsequent
model years to be in ZEV credits, simplifying the regulation. Due to this change, staff
proposes clarifying language throughout section 1962.1, titie 13, CCR to make clear
the change over from g/mi NMOG ZEV credit to straight ZEV credits.

PZEV Qualification

Staff is proposing to begin LEV Ill criteria pollutant fleet standards in model year 2015.
These will include new tailpipe NMOG + NOx standards as well as evaporative
emission standards. Staff will also be proposing new emission certification categories
that go beyond SULEYV standards. Due to these change in LEV lll, staff proposes that
in order to earn PZEV credit within the ZEV regulation in 2015 and subsequent model
years, the vehicle must be certified to the more stringent SULEV 30 or SULEV 20
standards, and meet LEV Il zero-evaporative standards. See the LEV Il ISOR for
more information on these certification categories.

Charging Requirement Specifications

ARB requires a minimum degree of charging connection compatibility amongst all
grid-charged electric vehicles. This requirement ensures the use of standard chargers
to facilitate ZEV and TZEV commercialization. The requirement for minimal charging
commonality does not preclude the installation of additional vehicie charging
capabilities such as direct current (DC) fast charge.

Several unanticipated changes in BEV and PHEV designs have occurred since the
Board adopted infrastructure requirements in 2001. Low-range BEVs and PHEVs with
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both 220 and 120 volt charging capability and battery packs small enough to achieve
reasonable charge times with chargers of less than the 3.3 kilowatt (kW) minimum
capability were not anticipated when the requirements were adopted. Additionally,
charging connection capability was never explicitly required of NEVs.

Staff believes the capability of low-range BEVs to charge on both 220 and 120 volts
alternating current (VAC) should be encouraged; it enhances the overall compatibility
of low-range BEVs that make use of shared charging stations. ARB has provided an
exemption from the current requirements for the 2012 Toyota Plug-in Prius because it
is both 220 and 120 VAC compatible, but still capable of fully charging its battery in
less than 2 hours even though it is equipped with a relatively low-power on-board
charger. Staff proposes to delete the exception for BEVs that only charge at 120 VAC
and instead allow for lower power on-board chargers on these low-range BEVs, as
long as an optional minimum charge time requirement of 4 hours is met.

Since the original charging requirement went into effect, no manufacturer has certified
a vehicle with the 120 VAC only exemption, and none have indicated an interest in
future vehicles with 120 VAC only charging. Instead, several manufacturers have
agreed that an alternative minimum charge time would be a better way to provide an
exemption to the 3.3 kW minimum power requirement for small vehicles because a
120 VAC only vehicle would be (1) less attractive to customers, and {2) incompatible
with the objectives of this charging requirement because these vehicles would be
incompatible with most planned public infrastructure or even stations installed under
future building code requirements.

Staff proposes to require NEVs to meet this same charging connection requirement,
beginning in model year 2014 to align with charging requirements for other grid-
charged electric vehicles.

Modifications for NEV's

NEVs are simple, low cost, speed limited (25 miles per hour) BEV whose profile is
often similar to a goif cart. Currently, ZEV credits for producing a NEV are only
allowed to be used to meet up to certain amounts of a manufacturer's ZEV
requirement. Pre-2006 model year NEV credits are more stringently capped than
2006 and beyond NEV credits. Staff proposes to extend caps for 2012 through 2014,
to 2015 through 2017 model years. Table 2.4, below, lists staff proposed caps for pre
2006 NEV credits for 2015 through 2017 model years.

Table 2.4: Proposed Pre-2006 NEV Credit Limits

_ Percentage of the
Model Years | Portion of the Obligation that: | Obligation that may be
met with NEV credits

Must be met with ZEVs 0%

2012 - 2017 May be met with TZEVs, AT
1 PZEVs, or PZEVs

50%
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Table 2.5, below, lists staff proposed caps for post-2006 NEV credits for 2015 through
2017 model years.

Table 2.5: Proposed Post-2006 NEV Credit Limits

Percentage of the
Model Years | Portion of the Obligation that: | Obligation that may be
met with NEV credits

Must be met with ZEVs 0%

2012 - 2017 | May be met with TZEVs, AT
PZEVSs, or PZEVs

No Limit

Additionally, staff is proposing to add NEV acceleration, top speed, and constant
speed range testing requirements to the “Test Procedures for 2009 through 2017
Model Zero-Emission Vehicle and Hybrid Electric Vehicles, in the Passenger Car,
Light-Duty Truck And Medium-Duty Vehicle Classes” to specify testing methods for
NEV certification.

Clarifications in Penalty Equation

California Health and Safety Code section 43211 applies a penalty to manufacturers
of $5,000 per vehicle not produced in compliance with ARB’s standards. In looking at
the penalty equation currently in the ZEV regulation, it is not clear how the penalty is
to be applied to manufacturers out of compliance. In the ZEV regulation,
manufacturers have a wide array of compliance options, with vehicles earning various
amounts of credits. However, a manufacturer's ZEV requirement is ZEV credit
production; all other vehicle credit types are compliance options, not requirements.
Therefore, staff interprets the overall penalty for ZEV non-compliance to be $5,000 per
whole credit not produced. Staff proposes to clarify the regulatory language in
section 1962.1, title 13, CCR to reflect this intent, and proposes the following
equations in Table 2.6 to determine the penalty to be applied to manufacturers not in
compliance with the ZEV regulation:

Table 2.6: Proposed ZEV Regulation Penalty Equations

Applicable Equation
Model Years

2009 through 2014 | (No. of credits required to be generated for the model year)
— (Amount of credits submitted for compliance for the model
year) / (the fleet average requirement for PCs and LDT1s for
the model year)

2015 and Subsequent | (No. of credits required to be generated for the model year)
— (Amount of credits submitted for compliance for the model
year)
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Lead Time Provisions

Currently, manufacturers are given five years of lead time when transitioning into a
larger size definition. For example, if a manufacturer were to increase in sales, such
that their 2011 through 2013 sales average exceeded the current LVM threshold of
60,000 sales, the manufacturer would be subject to the full ZEV requirements in model
year 2019. However, due to staff proposed modifications for definition and lead time,
to be discussed in subsection 2.2.1 below, staff proposes that manufacturers starting
their transition before 2018 will be subject to full ZEV requirements starting in 2018
model year. This means, for example, if a manufacturer's 2013 through 2015 sales
average (for the first time) is 61,000 vehicles, then instead of being subject tc LVM
requirements in 2021, the manufacturer will be subject to LVM requirements in 2018.

There is a group of current IVMs that wili become subject to LVM requirements in
2018, due to staff's proposed amendments to the definition thresholds, as discussed
below in subsection 2.2.1. Some of these current IVMs are closer to becoming an
LVM under the current definition of 60,000 vehicles sold, and others will only become
an LVM due to staff proposed definition changes. The purpose of staff’'s proposed
amendments is to bring a larger percentage of manufacturers under the full ZEV
requirements. This proposed amendment to the lead time provision ensures a level
playing field, making manufacturers close to the current definition thresholds (60,000
vehicles per year), subject to LVM requirements at the same time as manufacturers
effected by staff's proposed definition change.

Change of Ownership Provisions

Currently, section 1962.1, title 13, CCR, specifies how to calculate a manufacturer's
sales when a change of ownership occurs. Staff proposes to include additional
clarifying language to this provision to specify when a manufacturer is simultaneously
producing two model years of vehicles at the time of a change of ownership, the basis
of determining next model year must be the earlier model year. This amendment
ensures additional lead time is not earned in this type of situation.

Vehicle Credit Eligibility

Currently, ZEVs earn one-credit for the ZEV to be “delivered for sale” and the
additional credits for the ZEV to be “placed in service”. Staff proposes two change
regarding vehicle credit eligibility. First, staff proposes that a vehicle must be both
delivered for sale and placed in service in California in order to receive the total credit
amount. This change is due to some manufacturers having internet based sales, and
questions surrounding the location of a vehicle’s delivery and placement in service.
Staff's proposed change clarifies the original intent of the provision. The vehicle may
still receive partial credit if the vehicle is just delivered for sale. Second, staff
proposes to place a five year limit on 2012 and prior model year ZEVs to collect
“placed in service” credit. Staff is proposing this five year limit to ensure that the ZEVs
offered to consumers are moderately current advanced technology and advanced
technology components have not deteriorated.
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Rounding Convention

Staff proposes ZEV credit and debits to be rounded to the nearest thousandth of a
credit or debit only on the final credit and debit total for a compliance year using the
conventional rounding method, for 2009 through 2014 model year. For example all
numbers including the vehicle production numbers, the debit requirement, and the
credits earned will not be rounded. Only the final total for each compliance year will
be rounded to the nearest thousandth. This amendment is meant to provide

clarification and to avoid differences in calculating ZEV credits and debits.

Staff

proposes ZEV credits and debits to be rounded to the nearest thousandth on the final
credit and debit total for a compliance year using the conventional roundlng method
for 2015 and subsequent model years.

2.2 Partll: 2018 and Subsequent Model Year Amendments

2.21 Amend Manufacturer Size Definitions
A manufacturer’'s California sales volume plays an important role in determining a
manufacturer’s treatment under various LDV regulations. Size is based on a
manufacturer's average PC, LDT, and medium duty vehicle (MDV) sales in California.
Table 2.7 lists the current manufacturer size definitions, and the regulations that apply
to each manufacturer size definition.

Table 2.7: Current Size Definition Categories and
licable California Regulations

Ap

Current Size Category

Current Definition
(PC, LDT, MDV Avg
Sales)

Applicable Regulations

Small Volume

Between 1 and 4,500

Limited LEV |l, Limited

(SVM) Pavley
Independent Low Volume Less than 10,000 (must Limited LEV II, Limited
(ILVM) apply to Executive Officer) Pavley -
Intermediate Volume Between 4,501 and 60,000 Full LEV Hl, Full Pavley
(IVM) Compliance by 2016,

Limited ZEV (PZEV Only)

Large Volume
(LVM)

60,001 and greater

Manufacturers subject to
full regulations

Currently, IVMs (those having more than 4,500 PC, LDT, and MDV, on average, in
California) and LVMs (those having more than 60,000 PC, LDT, and MDYV sales, on
average, in California) are the two groups of manufacturers mandated by the ZEV
regulation. LVMs are required to comply with a minimum amount of ZEVs, while IVMs
may meet their entire requirement through PZEV production. Small volume
manufacturers (SVM) and independent low volume manufacturers (ILVM) are not
required to comply with the ZEV regulation, but may generate, trade, and sell ZEV
credits. Table 2.8 below lists current LVMs and IVMs, along with an average of each
company’s 2008 through 2010 vehicle sales.
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Table 2.8: Current Manufacturer Size Status
(2008 —- 2010 MY Sales Averages, Rounded)

Large Volume Manufacturers Intermediate Volume
(<60,000 PCs, LDTS, MDVs) Manufacturers
(<4,500 PCs, LDTs, MDVS)
Chrysler 89,000 BMW 53,000
Ford 130,000 Daimler 52,000
GM 167,000 Hyundai 34,000
Honda 175,000 Jaguar Land Rover | 9,000
Nissan 112,000 Kia 21,000
Toyota 315,000 Mazda 30,000
Mitsubishi 8,400
Subaru 14,000
Volkswagen 52,000
Volvo 8,000

At the 2008 March hearing, the Board did not adopt staff's proposal to extend the
transition time for an IVM becoming an LVM from six years to twelve years. Board
members questioned the differing treatment of the two sizes of manufacturers,
concluding both sizes should be treated similarly.?” Though sales in California differ
between each manufacturer, many current [VMs have similar sales figures as LVMs
on a worldwide basis.

Inconsistencies exist between the LEV and ZEV regulations regarding LVM and IVM
definitions and ownership. Under the light-duty GHG regulations, two manufacturers
are to aggregate their sales when one manufacturer owns more than 10 percent of
another manufacturer. Under the ZEV regulation, two manufacturers are to aggregate
their sales for size determination when one manufacturer owns greater than 50
percent of another manufacturer. Another discrepancy between the two regulations is
lead time for manufacturers changing sizes. A manufacturer who has moved from
IVM status to LVM status under the light-duty GHG regulations has 3 years lead time,
while under ZEV the manufacturer has 5 years lead time, before having to comply with
the full requirements.

As staff began to examine differential treatment of companies under the three
regulations, the need to align ownership thresholds, re-examine the cut points for IVM
and LVM size definitions, and align lead time provisions became apparent to reduce
confusion. Staff proposes to decrease the IVM - LVM threshold from 60,000 PCs,
LDTs, and MDVs on average in California to 20,000 on average. Manufacturers will
be redefined and will determine their requirement based on their 2015 through 2017
sales average.

Additionally, to align ownership thresholds between the light-duty GHG fleet
regulations with the ZEV regulations, staff proposes that two manufacturers’ sales will

*’ARB, 2008. California Air Resources Board, March 27, 2008 Board Hearing Transcript.
http://www.arb.ca.goviboard/mt/2008/mi032708. txt
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be aggregated for determination of size if one manufacturer owns greater than 33.4
percent of another manufacturer.

Lastly, staff proposes new lead time provisions under the ZEV regulation, as well as
provisions for manufacturers decreasing sizes, from LVM to IVM, or IVM to SMV
status. A manufacturer with three consecutive averages over a size threshold will be
subject to the stepped-up requirement the first model year following the last year of
the third consecutive threshold. Below is an exampie of how this would work:

Manufacturer A Sales Averages
2017-2019 | 2018-2020 | 2019-2021 2020-2022

19,000 21,000 25,000 28,000

Manufacturer A, formerly an IVM would be subject to LVM requirements in model year
2023. Similarly, staff proposes manufacturers decreasing in size, and moving from
one size category to another would only do so after three consecutive averages below
a size threshold. Below is an example for a manufacturer moving from a larger size
category to a small size category:

Manufacturer B Sales Averages
2017-2019 2018-2020 2019-2021 | 2020-2022

6,000 4,200 3,900 4,000

Manufacturer B, formerly an IVM, would be treated as an SVM starting in model year
2023, and no longer subject to the ZEV regulation. Also, staff proposes that
manufacturers will no longer be able to qualify as an ILVM for purposes of the ZEV
regulation after model year 2017,

The effect of these changes is all the IVMs listed in Table 2.8, except Volvo, Subaru,
Jaguar/Land Rover and Mitsubishi, would be expected to become LVMs in 2018, and
meet the full ZEV requirements starting that year. This proposed change is needed to
assure that major manufacturers compete on a level playing field, and to assure a
variety of ZEVs are available to the consumer. Other changes are discussed in
Section 2.2.4.

2.2.2 Remove PZEV and AT PZEV Compliance Options

PZEVs and AT PZEVs have been compliance options for manufacturers since 1996.
Credit multipliers along with high credit amounts were used to encourage
manufacturers to develop ZEV-enabling technologies, and offset manufacturers’
overall ZEV requirements. Most manufacturers are currently selling or have near term
plans to sell PZEVs and AT PZEVs (namely conventional HEVs like the Toyota Prius).
To date, over 1.7 million PZEVs and 350,000 AT PZEVs have been delivered for sale
in California as a result of the ZEV regulation. This leads staff to conclude that PZEV
and AT PZEVs have reached commercialization and are no fonger appropriate as a
compliance option in the ZEV regulation. Additionaily, at the 2009 December Board
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Hearing, the Board adopted Resolution 09-66, which resolves that PZEVs and AT
PZEVs, currently a part of the ZEV regulation, are commercial and can be removed
from the ZEV regulation as a compliance option. :

Therefore, staff proposes to remove new production of PZEVs and AT PZEVs as
compliance options under the ZEV regulation for 2018 and subseguent model years.
Capitalizing on the successful commercialization of these technologies, it is
appropriate that the LEV 11l Criteria Pollutant and GHG fleet regulations will rely upon
these vehicles to aide in compliance with the standards being proposed. The LEV llI
rulemaking for criteria pollutant standards is proposing to require the PC and truck
fleet to meet the SULEV tailpipe NMOG + NOx fleet standard by 2025. Vehicles will
also be required to have virtually zero-evaporative emissions. Additionally, the LEV I
rulemaking for GHG standards could result in over 40 percent of hybridization of the
PC and truck fleet by 2025, dependent on each manufacturer's compliance method.
These regulations will continue to ensure the expansion of volumes of PZEV and AT
PZEV-like vehicles, allowing the ZEV regulation to focus on commercialization of zero
and near-zero emitting vehicle technologies.

2.2.3 Increase ZEV Requirement for 2018 and Subsequent Model Years

Currently, manufacturers’ 2018 and subsequent model year ZEV requirements are
held at the same percentage each year, as shown in Table 2.9 below.

Table 2.9: Current 2018 and Subsequent ZEV Credit Requirement

Credit Category Credit Requirement
Minimum ZEV 5.0%

Maximum TZEV*
 Maximum AT PZEV*:
Maximum PZEV

Total ZEV Requirement
*The regulation does not specify the split between TZEVs and AT PZEVs. For
this analysis, staff assumed AT PZEV TZEV credit requirement would remain
the same from the 2015 through 2017 requirements . If the PZEV and AT

PZEVs (highlighted in grey) are moved to the LEV il program as proposed,
the remaining ZEV requirement under the current regulation would be 8%.

To address one of the program’s primary objectives (ZEV technology
commercialization and long-term GHG and criteria emission goals), staff proposes to
increase each manufacturer's compliance requirements for 2018 and subsequent
model years, ultimately reaching credit requirements of 6 percent for TZEVs and 16
percent for pure ZEVs in 2025. This increase is outlined in Table 2.10 below.
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Table 2.10: Proposed ZEV Credit Requirerhent for 2018 and Subsequent

Model Year | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 and .
Subsequent -

Overall ZEV
Requirement | 4.5% | 7.0% | 9.5% | 12.0% | 14.5% | 17.0% | 19.5% 22.0%

Min. ZEV 2.0% | 4.0% | 6.0% | 8.0% | 10.0% | 12.0% 14.0% 16.0%

Max. TZEV 2.5% [ 3.0% | 3.5% |, 4.0% | 45% | 5.0% | 5.5% 6.0%

As shown in Table 2.10 above, the proposed overall ZEV credit requirement, between
model year 2018 and model year 2022, is less than the current program. Because
staff is proposing to revise the number of credits earned per vehicle (typically by one
half), and PZEVs and AT PZEVs no longer would count towards meeting a
manufacturer's ZEV obligation, it is more illustrative to compare the actual number of
ZEVs required to be produced given the current and proposed crediting structure. This
is shown below in Figure 2.

_Figure 2: Staff’s Proposal vs. Current Regulation — Annual Sales Requirements

250,000 i
15.4% of New
Sales in 2025..
200,000 |
! 150,000
| 100,000
50,000 )
Current Regulation - 4%
of New Sales in 2025
2018 2018 2020 2021 2022 2023 2024 2025

In establishing the proposed requirements above, staff reviewed a range of

compliance alternatives to ensure program objectives were met, inciuding work done

in 2009 to examine the LDV sector meeting long term GHG emission reduction goals.

(ARB, 2009a) Starting from staff's 2050 analysis, staff considered the appropriate

level of ZEVs and TZEVs that should be required in the 2018 through 2025 model

year timeframe based on a number of factors: ZEV platforms, technology cost curves,

and the future GHG fleet standards. .
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. Staff's 2050 analysis suggests over 35 percent of LVMs’ 2025 LDV sales would need
to be ZEVs and TZEVs to keep California on a trajectory to meet the 2050 GHG
reduction goal. In terms of PC sales that would need to be ZEVs or TZEVs would
likely be higher because staff expects that manufacturers will preferentially produce
ZEV as PCs rather than LDTs, in order to reduce costs, especially for BEVs. While
these sorts of production numbers would likely help the LDV sector reach its long term
GHG emission reduction goals, the effect on the PC market in such a short timeframe
suggests staff consider less stringent requirements. Staff chose requirements which
push ZEVs and TZEVs to 15 percent of new LDV sales by 2025.

Another important factor staff considered in choosing future requirements was cost. In
order to highlight the scale of cost reductions anticipated as a result of high volume
production, the following four Figures (3, 4, 5, and 6) show declining production costs,
over the period of the regulation, for the advanced batteries and fuel cell systems
considered in the analysis. To highlight the most relevant and expensive components
of the advanced vehicle platforms, the values shown here assume direct
manufacturing.2

Generally, battery and fuel cell costs decline over time due to several factors. As
production volumes increase, costs decline due to economies of scale. Additionally,
as manufacturers operate production systems for a number of years, costs can
decline from the manufacturing process as improvements are identified. Both of these

. factors (production volume and production experience) are incorporated into the time-
based costs presented in Figures 3 and 5.

Figure 3 shows the declining costs of batteries, as assumed in the joint model used in
staff's ACC analysis, with time on three platforms: a PHEV with 20 mile electric range
(PHEV20), a BEV with 75 mile all-electric range (BEV 75), and a BEV with 100 mile
all-electric range (BEV100). Costs for PHEV battery systems are higher than BEVs
(on a per kWh basis) primarily because the relative cost of auxiliary systems (battery
thermal management and controls) increases with smaller batteries.

. ® High velume production is assumed by 2025 on world-wide platforms (greater than 100,000 units/yr).
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Figure 3: Battery System Direct Manufacturing Cost vs. Time (2009%$)
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As described in the LEVIII ISOR Section IlI-A-4.3, battery cost projections (above)
were developed jointly with the U.S. EPA and NHTSA and leveraged analysis by
Argonne National Laboratory (ANL), as well as input from manufacturers. Figure 4
shows battery cost reductions with increasing production of battery packs.?

Figure 4: Battery System Direct Manufacturing Cost vs. Production Scale
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Figure 5 shows the declining cost of fuel cell systems as a function of time, as

assumed in the joint model used in staffs ACC analysis.

2 ANL, 2010. Argonne National Laboratory. D.J.Santini et al, EVS-25, Nov 5-9 2010. “Modeling of Manufacturing

Costs of Lithium-lon Batteries for HEVs, PHEVs, and EVs.”
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Figure 5: Fuel Cell System Direct Manufacturing Cost vs. Time (2009$)*
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Fuel cell cost projections relied, in part, on high volume cost functions developed by
Directed Technologies Incorporated (DTI), one of two long-term contractors evaluating
future system costs for the U.S. DOE. Figure 6 below show DT/’s fuel cel! system

. costs based on annual production volumes.
Figure 6: Fuel Cell System Direct Manufacturing Costs vs. Production Scale
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Staff's proposed requirements push production volumes to levels that reduce
incremental ZEV prices below what would have occurred in the existing regulation. it
also encourages multiple platforms, and brings a selection of vehicies to a larger
portion of the market (well beyond early adopters).

Lastly, staff considered expected ZEVs under future GHG fleet standards for LDVs.
Without a ZEV regulation, the California proposed GHG standards would likely result
in approximately 6 percent of annual sales by 2025 would be ZEVs and TZEVs. This
level of penetration would not likely achieve the cost reductions needed for
commercialization in the timeframe needed to meet long term emission reduction
goals.

2.2.4 IVM Treatment

As discussed above, staff is proposing to reduce the sales volume which separates an
VM from an LVM from 60,000 annual sales in California to 20,000 annual sales,
starting in 2018. Four manufacturers would remain IVMs (Subaru, Volvo, Jaguar Land
Rover, and Mitsubishi). This raises the issue of what should be the ZEV requirements
for these smaller manufacturers? Currently, IVMs are allowed to meet their entire
ZEV requirement with credits from conventional PZEVs. Due to the proposed removal
of PZEVs as a compliance option for ZEV in 2018 and subsequent model years, staff
considered what ZEV requirements, if any, should apply to {VMs beginning in 2018.

These manufacturers are significantly smaller than other manufacturers in terms of
research and development funds, California sales, and worldwide sales. However,
most have displayed ZEV or TZEVs at recent auto shows, and have active ZEV
development programs. This is necessary to remain competitive with LVMs. What
limits the ability of IVMs is the potential of having to develop multiple technologies
given their relatively smaller research, development, and demonstration (RD&D)
budgets. Therefore, staff proposes that IVMs be subject to the ZEV mandate, but
have no limits on the type of ZEVs, other than NEVs, they produce. For example, an
VM could fulfill the requirements by producing only TZEVs (e.g. PHEVs). By
comparison, a LVM that choses to produce TZEVs must also produce specified
numbers of ZEVs. Further flexibilities for IVMs will be discussed throughout the
following subsections.

2.2.5 Excess PZEV and AT PZEV Credits Treatment

Staff's proposal to remove new production of PZEVs and AT PZEVs as compliance
options for the ZEV program for model years 2018 and beyond will likely leave
manufacturers with banked PZEV and AT PZEV credits. Manufacturers’ PZEV and
AT PZEV banks refiect over compliance with the ZEV regulation, as well as oid
multipliers offered for early compliance. In a shift toward requiring manufacturers to
place vehicles in order to comply with the regulation rather than use banked credits,
staff believes it is appropriate to limit the use of banked ZEV credits in 2018 and
subsequent model years. Staff proposes to first discount the banked PZEV and AT
PZEV credits, then cap their use at 25 percent of a manufacturer’s portion of its overall
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ZEV requirement that may be fulfilled with credits from TZEVs. Banked PZEV and AT
. PZEV credits could not be used to comply with any of the portion of the requirement

that must be met with ZEVs. Staff's proposed discount for the PZEV and AT PZEV

credit banks after model year 2017 compliance may be found in Table 2.11 below.

Table 2.11: Proposed Credit Discounts for PZEV and AT PZEV Credit Banks

Affected Discount Equivalency
Manufacturer :
Size
PZEV LVM : 93.25% 1 TZEV(20 mile) = ~51 PZEVs
PZEV IVM ' 75% 1 TZEV(20 mile) = ~14 PZEVs
AT PZEV | IVMand LVM 75% 1 TZEV(20 mile) = ~5 AT PZEVs

The cap on usage of PZEV and AT PZEV credits for 25 percent of the portion of a
manufacturer's ZEV requirement that may be met with TZEVs, equals approximately
7 percent to 14 percent of a manufacturer’'s overall ZEV requirement each year.

For IVMs, for model years 2018 and 2019, staff proposes to not cap the usage of
banked PZEV and AT PZEV credits as a way to increase flexibility for these smaller
manufacturers as they develop new products. For 2020 and subsequent model years,
staff proposes to cap the usage of PZEV and AT PZEV credits to 25 percent of an
IVM's overall requirement. Staff also proposes to cap NEV credits in the same
manner as banked PZEV and AT PZEV credits. Therefore, all PZEV, AT PZEV, and

. NEV credits would be under the same cap in 2018 and subsequent model years. The
proposed allowed percentages are enumerated in Table 2.12 below.

Table 2.12: Proposed Limits on Banked PZEV and AT PZEV Credits, and NEV
Credits for 2018 and Subsequent Model Years:

2018 | 2019 | 2020 [ 2021 [ 2022 | 2023 | 2024 | 2025

Allowed Usage
inan LVM’s
TZEV portion of Up to 25%

Requirement

OR

Allowed Usage
inan LVM'’s
overall
Reguirement

13.9% {10.7% | 9.2% | 83% | 78% | 74% | 71% | 6.8%

Allowed Usage
inan IVM’s
overall
Requirement

100% | 100% Up to 25%

Staff's proposal helps to move manufacturers from relying on banked ZEV credits for

compliance, and helps to ensure ZEVs and TZEVs will be produced in compliance
. with the regulations.
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2.2.6 ZEV Treatment and Credits

Currently, ZEV credits for Type lll, Type [V, and Type V ZEVs are scheduled to
decrease for 2018 and subsequent model years. Below, Table 2.13 shows credit
levels currently in the regulation for 2018 and subsequent model years.

Table 2.13: Current ZEV Types and Credit Levels

Definition 2009 through 2018 and
B 2017 Subsequent
NEVs Low Speed Neighborhood 0.30 0.30
Electric Vehicles

Type 0 <50 Mile BEVs 1 1

Type | >50 - <75 Mile BEVs 2
Type 1.5 >75 - <100 Mile BEVs 2.5 2.5
Type | >100 Mile BEVs 3 3
Type Il >100 Mile FCVs (with fast 4 3

refueling) OR
>200 Mile BEVs

Type IV >200 Mile FCVs 5 3
(with fast refueling) _
Type V >300 Mile FCVs 7 3

(with fast refueling)

The current system of tiered credit levels encourages manufacturers to produce a
vehicle meeting the range threshold rather than rewarding the actual mileage of the
vehicle. Staff considered several ways of amending the current crediting system.
Credit factors such as a vehicle’s physical size, weight, a manufacturer's monetary

~ investment in the vehicle technology, refueling capabilities, refueling access, long term
vehicle cost potential, GHG well-to-wheel (WTW) performance, as well as others were
considered and discussed at a May 2010 workshop. 1n the spirit of simplicity, many
factors were discarded due to the subjective nature of the factor, such as a
manufacturer’s investment in the technology. Other factors had little to do with the
vehicle’s design and engineering, or the manufacturer would have no control over the
amount of credit earned. Staff considered including a vehicle’s size in a future credit
system, which would encourage ZEV technologies to be placed on larger platform
vehicles, and credit based on the vehicle’s footprint and range. As staff explored this
option, it appeared that longer range vehicles would generally be on larger platforms,
which reduced the need to credit the vehicle’s footprint as well as its range.

For the reasons stated above, and in an effort to simplify the regulation, staff is
proposing to base the amount of credits earned by each ZEV exclusively on the
vehicle’s urban dynamometer driving schedule (UDDS) range. Credits for ZEVs would
range from 1 and 4 credits each, with a minimum 50 mile range ZEV earning 1 credit
and a 350 mile range ZEV earning 4 credits. Below is the staff's- proposed credit
equation for ZEVs:
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ZEV Credit = (0.01) * (UDDS range) + 0.5

Figure 7 below shows the amount of credit various vehicles would receive using staff's
proposed ZEV credit equation, along with the current credit structure.

'Figu're 7: Proposed ZEV Credits As Compared to Current ZEV Credits
(2018 and Subsequent Model Years)
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Essentially, a ZEV will receive half as much credit in 2018 and subsequent model
years as was earned in 2017 and earlier model years. To align credits earned by
NEVs in 2018 and later model years, staff proposes to reduce NEV credits by
50percent as well, from 0.30 to 0.15 credits each.

Additionaily, staff proposes BEVx credit will be equivalent to that received by BEVs,
based on range. Like in 2012 through 2017 model years, manufacturers will be
allowed to meet up to 50 percent of the portion of their requirement that must be met
with pure ZEVs with credits from BEVxs. '

2.2.7 TZEV Treatment and Credits

AT PZEVs were included as a compliance option in the ZEV regulation to accelerate
the development and manufacturing capacity of the component technologies that are
also necessary to build ZEVs. These components include traction motors, power
electronics, batteries, battery management systems, and hydrogen storage tanks.
About 350,000 AT PZEVs have been placed in California since 2004. ZEV
technologies have improved at a faster pace than normal market forces would have
otherwise expected due to commercialization of AT PZEVs. As a result, the industry
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IS how progressing to a “transition” phase where ZEV component production is
increasing, and the resulting component costs are decreasing.

The emphasis of the AT PZEV compliance option within the ZEV regulation was the
initial introduction of these component technologies into production vehicles. TZEVs
will encourage further evolution of these ZEV components and technologies by
significantly “raising the bar” for qualifying vehicles. In this way, staff believes the
overall California fleet will incorporate more ZEV-component intensive vehicles, and
will provide more significant emissions reduction benefits from actual

zero-emission VMT and zero-emissions fuel use. For this reason, staff is proposing a
simplified TZEV credit system for 2018 and subsequent model years based primarily
on zero emission VMT capability. Table 2.14 below shows staff's proposed equation
for TZEV zero emission VMT allowance.

Table 2.14: TZEV Zero-Emission VMT Allowance

UDDS Test Cycle Range Credit
(Rcda)
<10 miles 0.0
>10 miles range TZEV Credit = [(0.01) * EAER + 0.3]
>80 miles (credit cap) 1.3

TZEVs with at least 10 miles all electric UDDS range will be eligible for zero emission
VMT allowance. Manufacturers may earn an extra allowance of 0.2 if the vehicle is
capable of driving 10 miles all electric on the US06. Figure 8 below shows the total
credit amount manufacturers would be eligible for in 2018 and subsequent model
years.

Figure 8: Proposed TZEV Credits - PHEVs
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Staff also proposes a fixed allowance for HICE vehicles of 0.75. HICE vehicles that
also have all-electric range would also be eligible for a zero emission VMT allowance,
but subject to an overall credit cap of 1.25.

New technologies, performance features, and vehicle types have recently emerged
that are challenging to assess under the current ZEV regulatory structure. A key
example of such a development is the range-extended BEV explained earlier in this
staff report: a BEV with an APU range extender. This is particularly challenging when
many of these vehicles are only just now being announced or introduced into the
market and littte is known about them. PHEV driver behavior is still relatively unknown
and staff cannot predict performance results based on vehicle attributes. Over the
next two to three years, staff commits to studying PHEV and BEVx user-behavior to
find a more refined attribute-based methodology that can better correlate with
desirable zero-emission VMT and emissions reductions.

2.2.8 Travel Provision

During the deveiopment of the TAR, the involved agencies jointly met with states that
have adopted California’s air quality regulations through the Clean Air Act, often
referred to as Section 177 ZEV states. “Several states mentioned activities they have
underway to develop the infrastructure needed to support electrified vehicles.” (EPA,
2010, pp.2-11) As proposed above, staff believes it is appropriate to extend the travel
provision for Type I, Type 1.5, and Type Il ZEVs (BEVs) through 2017. However, for
2018 and subsequent model years, staff believes BEVs will be reaching commercial
levels, and be available in most states. Nissan has announced that the Leaf will be
available for model year 2012 in over half of the United States.®’ From that
perspective, staff believes it is not appropriate to extend the travel provision for BEV
credits past the 2017 model year.

Commercialization of FCVs lags commercialization of BEVs by several years. BEVs
have entered the marketplace this year, while the first FCVs in volume production are
not expected until 2015 or later, and then only in those regions such as California and
New York that are preparing the necessary hydrogen fueling infrastructure. Thus staff
proposes to extend fravel for FCV credits. Travel would be extended for FCVs until
there are clear plans for sufficient hydrogen infrastructure in Section 177 ZEV states to.
support these vehicles.

2.2.9 GHG Over-Compliance Credits

On July 29, 2011, President Barack Obama announced a joint agreement between the
U.S. EPA, NHTSA, the state of California, the United Auto Workers (UAW) and
thirteen manufacturers to improve GHG emission performance of all PCs by 2025.%

* Nissan, 2011. Press Release, July 19,2011. “Nissan To Launch All-Electric Leaf As Upgraded 2012 Model in

New U.S. Markets" http:/iwww. nissannews.com/pressrelease/2682/185/nissan-launch-all-electric-leaf-upgraded-
2012-modsl.

*Z \White House, 2011. United States White House. Press Release. July 29, 2011. “President Obama Announces
Historic 54.5 MPG Fuel Efficiency Standards.” http://www whitehouse.gov/the-press-office/2011/07/29/president-
cbama-announces-historic-545-mpg-fuel-efficiency-standard. Accessed September 8, 2011
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California submitted a letter to U.S. EPA Administrator Lisa Jackson and United States
Department of Transportation (U.S. DOT) Secretary Ray LaHood on July 28, 2011
affirming its commitment to a one-national GHG tailpipe standard. The following
statement was included in the July 28, 2011 commitment letter:

“California commits to propose that its revised ZEV program for the 2018-2021
MYs include a provision providing that over-compliance with the federal GHG
standards in the prior model year may be used to reduce in part a manufacturer’s
ZEV obligation in the next model year.”*

Staff proposes to allow a manufacturer that complies with its national light-duty fleet
GHG: standard to use those over-compliance credits to offset a portion of its ZEV
requirement in 2018 through 2021 model years. Table 2.15, below, enumerates the
percentage of ZEV credits a manufacturer may off-set with GHG over-compliance
credits.

Table 2.15: Maximum Percentage of ZEV Credit Offset Each Model Year
2018 2019 2020 2021
50% 50% 40% 30%

The percentages in Table 2.15 represent two caps: 1) the total percentage of a
manufacturer’'s requirement able to be met with GHG-ZEV over-compliance credits,
and 2) the maximum percentage allowed to be met within the portion of the

regulations that must be met with ZEVs. Manufacturers will not be limited (other than

by the cap on the total requirement) on use of GHG-ZEV over-compliance credits
within the TZEV category.

Based on historical compliance with the ARB LEV Il regulation and from NHTSA's
Corporate Average Fuel Economy (CAFE) program, manufacturers often run debits
and credits in alternating model years that balance out due to carry-back and
carry-forward provisions. Staff projects that fully compliant manufacturers will typically
operate with 1 to 4 grams carbon dioxide per mile (gCO2/mile) of credits or debits
GHG credits as a normal course of action as part of the GHG program. It is not the
intent of the ZEV-GHG over-compliance provisions to reward this small fluctuation in
g/mi credits that naturally occur from program compliance or to reward accumulated
GHG emission reductions that occurred before model year 2018.

To award consistent and planned over-compliance with the GHG fleet standard, staff
proposes that manufacturers be eligible to utilize the ZEV-GHG over-compliance
provisions only if particular conditions are met before the regulation start date and in
each model year (i.e., between 2018-2021) of the program. First, staff proposes that
the following two preconditions must be met in order for manufacturers to qualify for
use of the ZEV-GHG over-compliance provision:

* ARB, 2011a. California Air Resources Board. Commitment Letter. July 28, 2011.
hitp:/fAwww.epa.govioms/climate/ietiers/carb-commitment-Itr.pdf.
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1. Model year 2017 GHG precondition: A company must have no GHG program
. debits in model year 2017 and no outstanding debits from previous model
years.

2. Model year 2017 ZEV precondition: A company must have no ZEV program
debits in model year 2017 and no outstanding debits from previous model
years.

Staff proposes a manufacturer must submit an application to ARB by May 1, 2018
documenting the company’s intent to use the ZEV-GHG over-compliance provision.
The application must include test model, vehicle sales, and GHG standard data for
documenting federal compliance model year 2017 data for the GHG program. The
application must also declare any existing credits or debits from the 2012-2016 GHG
fleet regulations. Lastly, a manufacturer must submit its projected product plan
information for model years 2018-2021 that documents its expected GHG program
over-compliance by at least 2 gCO./mile in each model year through the entire period
without receiving GHG program credits from any other automaker for model years
2018 through 2021. '

To lessen reporting issues and allow manufacturers adequate planning time, staff
proposes ZEV-GHG over-compliance credits be based on the manufacturer's previous
- model year compliance. For example, a manufacturer generating ZEV-GHG

. over-compliance credits to meet ZEV requirements in model year 2019 would
calculate GHG over-compliance based on model year 2018. Annually, manufacturers
would be required to report credits/debits from the model year, any remaining
credits/debits from previous model years, and projected credits/debits for future years
through 2021. Also, staff proposes at a minimum, the manufacturer must over-comply
by at least 2 gCOy/mile each year, and must not include the following credits and
multipliers in calculating a manufacturer's GHG fleet standard over-compliance:

1. Additional credit earned from additional incentive multipliers greater than 1.0
(i.e. truck technology credit multipliers), and

2. Banked GHG gCO2/mile credits from previous model years or from other
manufacturers.

Note, that California is not proposing to include advanced electric-drive vehicle
technology multiplier incentives in the 2017 and subsequent GHG standards.
However, manufacturers will have the option of directly complying with California’s
standards or complying with the federal standards. In the event of a given
manufacturer selecting the federal compliance option, the manufacturer will also not
be allowed to include the multiplier received for advanced electric drive vehicle
technologies in their ZEV-GHG over-compliance calculation.
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Staff proposes the following equation be used to calculate a manufacturer's ZEV-GHG
over-compliance credits for use in California and Section 177 ZEV states:

ZEV Credit Calculation (for given model year):

(Manufacturer U.S. Sales of PC & LDT) * (gCO2/mile
below manufacturer GHG standard)

(manufacturer GHG standard)

Manufacturers will be required to remove the gCOx/mile credits used to calculate ZEV
offset credits from their GHG fleet standard banks.

In the event that a manufacturer is not generating a GHG compliance credit or
receives GHG credit from any other automaker for any model year from 2018 through
2021, the company would no longer be eligible for the ZEV-GHG over-compliance
program, and would be subject to the full requirements and penalties of the ZEV
regulation.

2.2.10 Minor Amendments

Counting ZEVs in Applicable Sales Volume

Each model year, manufacturers calculate their applicable vehicle sales volume to
which their ZEV requirement is applied. In 2003, staff modified the regulation to not
count a manufacturer’'s ZEVs produced in the manufacturer's applicable sales volume.
This was to prevent NEV manufacturers from generating a larger requirement than
could be met, due to NEVs earning less than one ZEV credit. When considering the
effect of this provision on developing future requirements, staff concluded removing
this provision for manufacturers would simplify the program and not have an adverse
effect on manufacturers.

_ Staff proposes to end this provision for ZEVs for 2018 and subsequent model years,
and include all ZEVs produced in the manufacturer’'s applicable sales volume.
However, staff proposes that NEV manufacturers would not include NEVs in their
applicable sales volumes to prevent manufacturers from facing a larger requirement
than could be fulfilled.

Amendment to Applicable Sales Volume Determination “Previous Years Method”
Since 2003, staff has allowed each manufacturer to choose its applicable sales
volume determination method. As stated previously, a manufacturer’s applicable
sales volume is the number of vehicles a manufacturer’s requirement is applied to for
a mode! year. Manufacturers may choose to use their current year sales, or an
average of previous year sales, from the fourth, fifth, and sixth model years prior to the
model year with which they are complying. For example, for the 2011 mode! year,
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manufacturers may choose their applicable sales volume based on 2011 sales, or on
an average of 2005, 2006 and 2007 model year sales. Manufacturers are allowed to
switch methods each year. This provision causes uncertainty for ARB when trying to
determine how.many ZEVs and TZEVs will be made each year. Also, manufacturers
are able to take advantage of a low sales volume year to reduce their obligation for up
to nine years, which greatly impacts the number of ZEVs required.

Staff proposes a manufacturer's applicable sales volume to be based on an average
of the second, third, and fourth years back. For example, for 2019, a manufacturer's
applicable sales volume would be based on an average of 2016, 2017, and 2018
model year sales. This change would make the applicable average more
contemporaneous and helps even out the sales bumps year to year. However, staff
understands unforeseen circumstances cannot be planned for, and should be
considered in regards to a manufacturer’'s ZEV requirement. An example of an
unforeseen circumstance could be a severe economic downturn or a natural disaster.
Staff proposes that manufacturers could apply to the Executive Officer to use a current
model year for their applicable sales volume, for a maximum of two model years.
Manufacturers applying to the Executive Officer would need to do so by January 1 of
the year following the compliance model year. For example, a manufacturer applying
to use a current model year for their applicable sales volume for model year 2020,
would need to apply to the Executive Officer no later than January 1, 2021. Ifa
manufacturer does switch to the same year method, then switch back, it only
continues to benefit from a bad year for four years, as it is included into its previous
second, third, and fourth year average.

Amendments to Carry Back Provision

Currently, manufacturers are allowed to carry a ZEV credit deficit for up to three model
years. For example, a manufacturer who does not meet its ZEV requirement in model
year 2016 would not be subject to penalties for non-compliance until after model year
2018 compliance, and would be allowed to make up deficits with credits from ZEVs in
model years 2017 and 2018. Up to this point, all manufacturers have been in full
compliance with the ZEV regulation, and have not had to make use of this provision.
However, this provision creates uncertainty in the number of ZEVs to be delivered for
sale each year.

In an effort to strengthen and provide more certainty of the number of ZEVs to be
delivered to California for a given model year, staff proposes to shorten a
manufacturer’s allowed deficit to one year. This means, for example, a manufacturer
could fail to submit the required amount of ZEV credits in 2019, and proceed to make
up the credit deficit in 2020 model year compliance. After model year 2020
compliance, the manufacturer would be subject to ZEV penalties.
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Removing Placed In Service Requirement

Currently, for manufacturers to receive full credit for ZEVs, each ZEV must be placed
in service.** This requirement was added in 2001 to encourage manufacturers to
place ZEVs, particularly NEVs, with end-users and further ZEV commercialization and
markets. Manufacturers currently receive one credit for each vehicle delivered for
sale, and earn the rest of the credits for each vehicle when it is placed in service (i.e.
sold or leased to an end user). Staff believes this requirement will no longer be
necessary for BEVs in 2018 and subsequent model years as requirements increase.
This greatly simplifies tracking and acknowledges the maturing market for BEVs.
However, staff will continue to require all FCVs and NEVs to be placed in service in
order to earn credit through the regulation. FCVs need to be tracked by vehicle
identification number (VIN) for purposes of the travel provision, and accounting across
states. The regulation will also retain ARB’s authority to request VINs of delivered
ZEVs to verify the vehicles have been delivered to California.

Additional minor modifications are discussed in Section 9 of this ISOR.

3 CCR 1962.1(h)(7) slates “placed in service” means “having been sold or leased to an end-user and notto a
dealer or other distribution chain entity, and having been individually registered for on-road use by the California
Department of Motor Vehicles.”
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3 EFFECT OF PROPOSED CHANGES

This section provides an assessment of the industry wide number of vehicles that may
be produced due to the proposed changes. Sections 5, 6 and 7 then use these
estimates to project the economic and environmental impacts of the proposed
changes. Staff is proposing limited amendments to the 2012 through 2017 timeframe
which have little impact on the numbers of vehicles produced in compliance with the
ZEV requirements. Staff's analysis of manufacturer's current ZEV credit banks is in
subsection 3.1. Staff's analysis of the effects of the proposed changes to Type V
credits, and decreased IVM requirement is presented below in subsection 3.2. The
bulk of staff's analysis focuses on the 2018 through 2025 timeframe, and can be found
below in subsection 3.3.

3.1 Overall Effects of Manufacturer’s Banked ZEV Credits
Manufacturers have over complied with the ZEV regulation, which has caused them to
have banks of excess ZEV credits. A manufacturer may bank an unlimited amount of

credits from each vehicle category. Table 3.1 below shows manufacturer s ZEV bank
balances as of September 30, 2011.

Table 3.1: Manufacturer Current Bank Balances (g/mi NMOG)*

Manufacturer (excluﬁlizn\;sNEVs) NEVs i?h:‘.?é\e,: AT PZEVs | PZEVs
BMW 106.000 0.000 0.000 0.000 209.547
Chrysler Group 55.611 665.316 0.000 0.000 0.000
Ford 274.687 | 1,069.090 0.000| 596.272| 1,135.289
i‘jﬂ'sﬂgi}’éubaru 0.000 0.000 0.000 0.000 65.662
General Motors 408.156 | 787.166 0.000 | 454.352 120.388
Honda 404.105| 804.666 0.000 | 946.318 62.655
Hyundai 31.360 0.000 0.000 0.000 22.378
KIA 22.647 0.000 0.000 0.000 0.000
Land Rover 0.000 0.000 0.000 0.000 10.139
Mazda 0.000 0.000 0.000 0.000 246.998
Mercedes Benz 28.520 193.066 0.000 9.849 6.278
Mitsubishi 1.400 0.000 0.000 0.000 '53.432
Nissan 189.321 0.000 0.000 0.000 | 1,523.912
Tesla 0.000 0.000 0.000 0.000 0.000
Toyota 1,116.293 0.000 7.721 | 6,723.705 734.941
Volkswagen 35.558 0.000 0.000 17.130 11.929
Volvo 0.000 0.000 0.000 0.000 108.493
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Zipcar 0.000 0.000 - 0.000 0.000 17.083

TOTALS 2,673.657 | 3,519.305 7.721 | 8,747.627 4,329.126

*Manufacturer ZEV bank balances are posted each year, on September 30, on the following website:
htip:// www.arb.ca.gov/msprogizevprog/zeveredits/201 0zeveredits.htm

Manufacturers can comply in innumerable ways with the regulation. Manufacturers
may fulfili their entire requirement with credits from ZEVs, or produce more AT PZEVs
to fulfill the portion of the requirement that may be met with PZEVs. The regulation
defines the upper limits of how the various credit categories can be used to fulfili a
manufacturer's requirement.

~ Taking the manufacturer's current credit banks into account, staff analyzed potential
credit usage in the 2012 through 2017 timeframe, and in the 2018 through 2025
timeframe.

For 2012 through 2017 model year, it is difficult to determine the impact of banked
PZEV and AT PZEVs credits on actual PZEV and AT PZEV production. PZEVs and
AT PZEVs are a compliance option within the regulation. For example, some
manufacturers use NEV credits in lieu of producing AT PZEVs. Staff is proposing to
allow manufacturers to use their banked PZEV and AT PZEV credits to meet up to 25
percent of the TZEV portion of their requirement in 2018 and subsequent model years.
This could incentivize manufacturers to continue producing PZEV and AT PZEVs
through model year 2017, as discussed below.

As shown above in Table 3.1, manufacturers currently have no banked TZEV (referred

to in the table as Enhanced AT PZEV) credits, except for one manufacturer. It is
possible that LVMs might use ZEV credits, and NEV credits, as allowed, to meet some
of the TZEV portion of their requirement. Still, staff predicts most LVMs will produce
TZEVsto fulfill this portion of their 2012 through 2017 requirement.

Locking at LVM’s minimum ZEV requirement, and assuming manufacturers only used
banked credits to comply with the regulation in 2012 through 2017, most LVMs would
be able to comply through model year 2014 using only banked ZEV credits. Four out
~ of six LVMs would be able to comply through model year 2015, and one LVM would
likely be able to meet their 2016 minimum ZEV obligation with banked credits.

In order to complete an analysis of possible credit usage in 2018 and subsequent
model years, multiple assumptions must be made. Though many manufacturers have
announced plans to produce ZEV program vehicles (see Section 1), few shed light on
expected volumes. For the purposes of this analysis, staff did not assume an increase
in manufacturer's banked ZEV credits. It is clear that most manufacturers will likely
need to produce TZEVs, since there are few TZEV credits currently in manufacturer’s
ZEV banks.

Assuming LVMs keep their current credit banks constant through model year 2017,
meaning they are meeting their yearly abligations through model year 2017 by
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producing vehicles and not using banked credits, most manufacturers would be able
to comply only with their model year 2018 minimum ZEV requirement.

This credit analysis leads to two conclusions: 1) most manufacturers will likely need to
produce TZEVs to meet a portion of their 2012 and subsequent model year
requirements, and 2) manufacturers will run out of pure ZEV credits, and will need to
produce ZEVs in order to meet their future requirements.*

‘3.2 Effects of Proposed Changes: 2009 through 2017 Model Years
Decreased IVM Requirements: 2015 through 2017 Model Years
Staff is proposing to decrease the overall requirement that applies to IVMs from 14
percent to 12 percent credits each year for model years 2015 through 2017. Table 3.2
shows the differential in expected PZEVs due to staff's proposed change.

Table 3.2: Effect of Decreased IVM Requirements in 2015 through 2017

Existing IVM | Proposed IVM Differential
Requirement | Requirement

Annual Credit

Percentage 14% 12% 2% less per year
Annual Percentage of 0 . R .
IVM Sales That Are PZEV 0% 60% 10% less per year
Cumulative PZEV Sales 617,000 530,000 87,000 fewer

~ cumulatively

The proposed decreased PZEV requirements for IVMs wili likely result in a cost
savings over existing requirements. Because [VMs will be required to start complying
with TZEVs in 2018, IVMs will likely use cost savings from decreased PZEV
production to invest in research, development, and demonstration (RD&D) in TZEV
technologies (the reason for the proposed change).

3.3 Effects of Proposed Changes: 2018 and Subsequent Model Years

2018 — 2025 Model Year Likely Compliance Scenario Development

Manufacturers are offered much flexibility in complying with the ZEV regulation. As
explained above, LVMs must comply with a minimum amount of credit from producing
ZEVs. Staff proposes that LVMs be allowed to meet the rest of their requirement with
credits from producing TZEVs. Thus LVMs may fulfill their entire requirement with
credits from ZEVs, but may not fulfill their entire requirement with credits from TZEVs.
However, IVMs are allowed to fulfill their entire requirement with credits from TZEVs,
although they may use ZEV credits if desired. Due to these uncertainties, and the
wide array of ZEVs and TZEVs that could be produced to comply with staff’'s proposed
ZEV requirements, staff developed a likely compliance scenario to be used for its
analyses.

*® Confidential information, regarding historical credit usage patterns, was used to determine the effects of
manufacturer's banked credits.
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First, staff made the broad assumption that LVMs would fulfill their obligation with the
maximum allowed percentage of TZEV credits. This is based on a belief that initial the
market for TZEVs may be greater than for BEVs due to the latter's range limitations.
Most LVMs have announced TZEV demonstration or production programs set to start
prior to model year 2018,

Second, staff assumed a combination of BEVs and FCVs would be produced to
comply with the ZEV requirements. Table 3.3 provides the assumed fraction of the
total ZEVs produced that would be BEVs or FCVs.

Table 3.3: Fraction of ZEV Technologies
2018 and Subsequent Model Years

2018 2019 2020 2021 2022 2023 2024 2025

FCVs | 17.5% | 18.6% | 22.0% | 25.0% | 29.2% | 31.8% | 35.4% | 40.0%

BEVs | 82.5% | 81.4% | 78.0% | 75.0% | 70.8% | 68.2% | 64.6% | 60.0%

Staff developed an average weighted credit using the above percentages in Table 3.3
to establish the minimum number of ZEVs produced each year. Each reguiated
manufacturer has a ZEV credit requirement. To translate the number of credits intc a
number of vehicles, a credit per vehicle must be assumed. Staff assumed all FCVs
produced would have a 350 mile range, earning 4 credits each, and all BEVs
produced would, on average, have a 100 mile range, earning 1.5 credits each. The
average weighted credit used each year is enumerated in Table 3.4 below:

Table 3.4: Average Weight Credits Used in Likely Compliance Scenario

2025 and
2018 | 2019 | 2020 | 2021 | 2022 | 2023 2024 beyond
Average
Weighted | 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.5
Credit

Using these base assumptions, a number of analyses were run to determine the effect
of staff's proposed amendments.

3.3.1 Manufacturer Size Definition Amendments

Staff's proposed amendments to manufacturer size definitions will affect most IVMs,
bringing nearly 97% of manufacturers’ vehicle sales in California subject to the full
LLVM ZEV requirements. Table 3.5 shows the size classifications for LVMs and IVMs
under staff's proposed amendments '
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Table 3.5: Proposed Size Classifications for Manufacturers 2018 and Beyond

LVMs IVMs
(>20,000 CA Sales) (<20,000 CA Sales -

>4.500 CA Sales)

¢ BMW e Jaguar Land Rover

e Chrysler » Mitsubishi

e Daimler e Subaru

e Ford e \olvo

e (General Motors

e Honda

- Hyondai | 96.9% of 2.8% of

s Kia California California

* Mazda | Gales Sales

o Nissan

¢ Toyota

+ Volkswagen

These size definitions greatly affect the overall number of ZEVs expected to be
produced in compliance with the ZEV regulations. Additionally, IVMs previously
allowed to meet their entire requirement with PZEVs will now be allowed to produce
TZEVs. This is important for setting future standards and ensuring that most
manufacturers will have some level of electric drive technology in their fleet. In 2025,
if all IVMs take advantage of the flexibilities provided, over 30 percent of their annual
sales will be TZEVs.

3.3.2 ZEV and TZEV Credit Calculations and Increased 2018 and Subsequent

' ZEV requirement
Putting all of the factors and assumptions discussed above together, staff has
developed the following expected compliance scenario. As a result of staff's proposal,
over 1.4 million ZEVs and TZEVs are expected to be produced cumulatively in
California by 2025, which represents a 200 percent increase over the current ZEV
requirements. Over 500,000 ZEVs (excluding TZEVs) are expected to be produced
cumulatively in California by 2025. Figure 9, below, shows the total number of
vehicles expected to be produced each year in compliance with staff's proposal. By
model year 2025, staff expects 15.4 percent of new sales will be ZEVs and TZEVs.
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Figure 9: Expected Compliance for 2018 through 2025 Model Years
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The expected numbers for each model year are enumerated in Table 3.6 below.

These numbers are based on future sales projections from ARB'’s Emissions Inventory
Model, (EMFAC) 2011%,

Table 3.6: Number of Vehicles Expected Annually — 2018 through 2025 Model

Year (Expected Compliance Scenario - Rounded to Nearest 100)

Cumulative

2018 | 2019 | 2020 | 2021 2022 | 2023 | 2024 | 2025 rulatt
(/1)
2 | 2000 | 6200 | 10,600 | 15400 | 21,600 | 27,800 | 35200 | 43,600 | 163,300
L.
=
> | 13.000 | 27300 | 37.700 | 46,300 | 52,600 | 59,500 | 64,200 | 65400 | 00900
[n1]
4
© | 61300 | 75300 | 89,100 | 101900 | 116,300 | 131,200 | 146,900 | 161,700 | 883,700
N .
72
I—BE
£ | 78,100 | 108,800 | 137,400 | 163,600 | 190,500 | 218,500 | 246,300 | 270,700 | 1,413,900
= o
5 | |

There are an innumerable number of compliance scenarios. As explained above,
manufacturers are not required to make each technology stated in Table 3.6. LVMs

% ARB 2011b. California Air Resources Board. Emission Inventory Model, EMFAC 2011.
http//www.arb.ca.govimsei/msei.htm
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may fulfill their entire requirement with credits from ZEVs, either BEVs or FCVs, or a
mixture of both. If LVMs were to only pursue BEV technology to meet their minimum
ZEV requirement, the number of ZEVs would nearly double each year; if only FCVs
were used to meet their minimum ZEV requirements, the total number of ZEVs would
be reduced by one third compared to numbers shown in Table 3.6.

3.3.3 Compliance Flexibility: Use of Banked PZEV and AT PZEV Credits

Staff is proposing to allow manufacturers to use PZEV and AT PZEV credits banked
up to 2017 model year for 2018 through 2025 model year compliance, even though
PZEV and AT PZEVs will be removed as compliance options. NEV credits, banked or
new, would also be under the same cap as banked PZEV and AT PZEV credits.
Figure 10 shows the amount of the 2018 through 2025 model year ZEV requirements
that could be met with historical banked PZEV and AT PZEV credits, and NEV credits.

Figure 10: Impact of Banked PZEV AT PZEV Credits, and NEV Credlts
(2018 through 2025 Model Years)
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£ 100,000
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If all manufacturers use banked PZEV and AT PZEV credits to the maximum extent
allowed in 2018 through 2025 model years, they will avoid up to 227,000 TZEVs
cumulatively. This is about a 25 percent reduction in TZEVs from the values shown
above in Table 3.6.
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3.3.4 Compliance Flexibility: GHG-ZEV Over-Compliance Credits

Staff does not know which manufacturers will take advantage of the GHG-ZEV
over-compliance provisions in model years 2018 through 2021, the only four model
years these credits will be available. In Figure 11 below, the minimum (if zero
manufacturers use this option) and maximum (if all manufacturers use this option)
cases are shown.

Figure 11: Impact of GHG-ZEV Over-Compliance Credits
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The hash marked area in Figure 11 represents total ZEV and TZEV sales if
manufacturers responsible for half of vehicle sales take advantage of the GHG-ZEV
over-compliance provision. The error bars indicate the impact if all manufacturers use
this provision, or if no manufacturers use this provision. Staff's best guess at this point
of time is manufacturers accounting for sales between 15 percent and 50 percent of
total sales may be able to use the over compliance provision.

3.4 Effects of Proposed Changes: Travel Provision

Staff is proposing to extend the travel provision for BEVs through 2017 mode! year.
This will likely result over 40,000 fewer BEVs placed in the Section 177 ZEV states,
assuming the volume of vehicles sold in Section 177 ZEV states was twice as much
as the volume of vehicles sold in California. This provision will be sunset for BEVs
after 2017 model year. Due to this sunset, there will be a dramatic increase the total
amount of ZEVs a manufacturer must produce in compliance with California and the
Section 177 ZEV state regulations. Figure 12, below, shows the likely increase in the
total number of BEVs placed in compliance with the ZEV regulation in California and in
the Section 177 ZEV states.
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As shown above, the existing regulation requires manufacturers to place more BEVs
than staff's proposal during 2015 to 2017 model years. However, due to staff's
proposed extension of travel for BEVs, manufacturers are allowed to produce fewer
BEVs in compliance with the regulation, and required to significantly ramp up their
volumes in later years.

During the development of this ISOR, manufacturers and Section 177 ZEV states
have discussed options regarding amendments to the travel provision. Some states
have indicated that they would like to have ZEVs in their states prior to model year
2018, while others continue to prepare for increased volumes starting in 2018.
Manufacturers have indicated the need for TZEVSs to travel, which is not currently
permitted under the regulation, and is not being proposed. Some manufacturers have
also requested a reduction in the required volumes of ZEVs and TZEVs in the Section
177 ZEV states in model years 2018 and beyond. At the time of release of this ISOR,
manufacturers and Section 177 ZEV states were still discussing these various issues.
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4 REGULATORY ALTERNATIVES

As part of the regulatory development process, staff considered four alternatives -
regarding the number of vehicles required to be produced in 2018 and subsequent
model years. A consistently calculated scenario of expected ZEV and TZEV sales
used to comply for each of the four alternatives is presented below in Table 4.1, The
options were then evaluated in the context of two of staff's primary objectives:
commercialization of ZEV technology to ensure reduced incremental costs and
addressing long-term GHG and criteria emission goals.

Table 4.1: Alternatives — Annual Combiﬁed ZEV and TZEVs (Rounded)

2018 2019 2020 2021 2022 2023 2024 2025
Staff '
Proposal 78,000 | 109,000 { 137,000 | 164,000 | 191,000 | 218,000 | 246,000 | 271,000
AltA ;
(Lower) 44000 | 56,000 | 83,000 | 122,000 | 157,000 | 195,000 | 229,000 | 261,000
ﬁ-::gBrler) 120,000 | 161,000 | 191,000 | 218,000 | 246,000 | 274,000 | 302,000 | 325,000
Alt C* _
(Existing 54,000 | 54,000 | 60,000 | 60,000 | 61,000 | 61,000 | 62,000 | 62,000
Program)

*Assumes PZEVs and AT PZEVs are removed and covered in LEV 111,

4.1 Alternative A: Lower ZEV Requirements

Alternative A combines aspects of a proposal from a subset of auto manufacturers

with staff's assumptions on amendments to the travel provision. This alternative
includes a gradual phasing in (reduction) of the ZEV and TZEV credit values,
increasing the fraction of the ZEV requirement that may be met with credits from
TZEVs, and lower overall requirements.>” Compared to staff's proposal, the number of
ZEVs required is much lower in the early years, consists of a much higher portion of
TZEVs relative to ZEVs, but gets closer to the staff proposal in terms of annual volume
by 2025.

Staff rejected Alternative A because it could undercut the launch of and resultant
commercialization of pure ZEVs (BEVs and FCVs). To achieve full commercialization
and place the industry on a pathway consistent with meeting long term goals, volume
sales of ZEVs need to ramp up quickly. Alternative A delays the ramp up. While
lower numbers of ZEVs would result in lower compliance costs to manufacturers,
progress toward lowering unit costs through increased volume is also delayed,
pushing out the date at which a sustainable market is reached. Although TZEVs are
an important bridging technology, too much uncertainty surrounds the availability of

¥ Manufacturers proposed reducing the number of ZEVs and TZEVs required to be placed in the Section 177 ZEV
states. Staff modified the manufacturer’s ariginal proposal to reflect a one-third reduction in vehicle requirements in
California as well as the Section 177 ZEV states for purposes of analyzing Alternative A.
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low-carbon biofuels and understanding of how much zero emission VMT is achieved
with TZEVs to depend fully on TZEVs to achieve long term emission reductions.

4.2 Alternative B: Higher ZEV Requirements

Alternative B represents a proposal from a group of non-governmentat organizations,
the California Clean Car Coalition. This alternative is similar to the staff proposal,
except the jump in volume requirement between 2017 and 2018 is much greater
(more than a doubling), and requirements for subsequent years are higher by 20 to 50
percent compared to staff's proposal.

Staff rejected this proposal due to the steep jump in volume requirement between the
model year 2017 and 2018 requirements and increased overall compliance costs.

4.3 Alternative C: Do Not Amend Program

Staff also considered not recommending any amendments to the ZEV regulation. In
this case, PZEVs and AT PZEVs would continue to be an option for compliance
through model year 2018 and require no more than 1.7 percent of manufacturer's new
vehicles to be ZEVs in 2018 and subsequent model years. Additionally,
manufacturers would be required to produce more ZEVs in the Section 177 ZEV
states, due to the travel provision expiring for Type |, 1.5, and Il ZEVs (BEVs) following
model year 2014, and expiring for Type lll, IV, and V ZEVs (FCVs) following model
year 2017. Staff rejected this alternative because it is not consistent with achieving a
commercial market for ZEVs or TZEVSs.
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5 ECONOMIC IMPACTS

This section discusses the economic impacts of the ZEV requirements on regulated
manufacturers inside and outside California, individual consumers, and local and State
government. For the manufacturers, the impact is from higher manufacturing costs,
which is expressed as an incremental price above a baseline 2016 gasoline vehicle,
and the total compliance costs (calculated as the sales multiplied by the individual
incremental prices for any given year). The economic impacts to consumers are
presented in a variety of ways, including the impact of the incremental price they
would see when purchasing a ZEV (assuming the manufacturer passes all of the costs
of compliance to the ZEV compliance vehicles), juxtaposed with the cost savings they
would recover when operating the vehicle, the incremental costs to all vehicles if the
compliance costs of the ZEV program were spread across the entire new vehicle fleet
and a discussion of other factors influencing the price of ZEVs in the marketplace. For
local and State government, impacts are presented qualitatively.

5.1 Legal Requirement

Sections 11346.3 and 11346.5 of the Government Code require state agencies to
assess the potential for adverse economic impacts on California business enterprises
and individuals when proposing tc adopt or amend any administrative reguiation. The
assessment shall include consideration of the impact of the proposed regulation on
California jobs, business expansion, elimination, or creation, and the ability of
California businesses to compete. State agencies are also required to estimate the
cost or savings to any state or local agency and school districts in accordance with.
instruction adopted by the Department of Finance. This estimate is to include any
nondiscretionary costs or savings to local agencies and the costs or savings in federal
funding to the state.

52 Directly Affected Businesses

At present, there are no companies in California whose sales volumes are high
“enough for them to be considered IVMs to make them subject to the existing ZEV
requirements or the proposed amendments. There are three California-based
businesses that could be subject to this regulation in the future. Three motor vehicle
manufacturing plants are located in California: a Fremont facility and Palo Alio facility
owned by Tesla Motor Company, and an assembly facility in Benicia owned by Coda.
Due to staff's proposed amendment to count ZEVs in a manufacturer’s applicable
sales volume (as discussed in section 2.2.10, above), these three California
manufacturers could become subject to the ZEV regulation if their individual California
sales volume each exceed 4,500 vehicles per year.

Outside of California, LVMs and IVMs subject to the ZEV regulation are directly
affected by the proposed amendments. As described in Section 2.2.1, nearly all
manufacturers are required to comply with the current ZEV regulation. The largest six
vehicle manufacturers, which account for nearly 80 percent of California’s LDV
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market, are currently required to make ZEVs, which results in a greater economic
impact. The eight IVMs are allowed to comply with PZEVs, which are nearer to
conventional technology, and are usually less financially impacted. However, due to
staff's proposed amendments which redefine the size of the IVM and LVMs (discussed
. in Section 2.2.1), it is projected that 12 manufacturers, accounting for approximately
97 percent of all LDV PC and LDT sales, will be directly regulated to make ZEVs
starting in 2018 model year.

5.2.1 Potential Impact on Manufacturers _

Manufacturers may take many different paths to comply with the ZEV regulation. In
general, as a result of staff's proposed amendments, regulated manufacturers are
likely to adjust their future vehicle product portfolios and accelerate development and
production of advanced technology vehicles. This will have a direct impact on
research, development, and production programs, and a secondary impact on the
suppliers of components and infrastructure. A manufacturer’s involvement in
advanced technologies for global markets and the manufacturer's quantity of banked
ZEV credits, will also affect the impact from the regulation. The impact of the
proposed amendments will affect manufacturers differently depending on the size of
their California sales, company resources, and technology expertise.

Technology Choice

In general, manufacturers with larger market shares, like Toyota and General Motors,
sell a larger variety of cars and trucks. Though staff predicts most ZEVs and TZEVs
will be primarily PCs, manufacturers’ compliance strategies for the ZEV regulation -
may take into account a specific technology best suited for varying platform sizes. For
example, manufacturers with a broad mix of cars and trucks may pursue multiple
technologies to apply across their varied platforms. However, manufacturers with
fewer and more consistent platforms may pursue a single technology that applies well
to their model mix. Examples of platform specific considerations for the various
technologies follow:

e BEVs may predominantly be on small car platforms given the relationship
between vehicle weight, range and cost associated with batteries. Namely, to
minimize cost and maximize range, batteries are applied to the smallest or
lightest vehicles. Additionally, smaller platforms are a better match with
vehicles limited to 100 to 150 miles electric range that may be predominantly
used in urban areas.

o FCVs may predominantly be on mid-sized car and light truck platforms given
their longer-range performance and the capability to scale up powertrain output
with less additional weight compared to batteries (adding range is a function of
adding hydrogen storage capacity which can be done more cost effectively than
adding batteries on a BEV in larger vehicle platforms).
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¢« PHEVs may be developed on a wide range of platforms depending on the size
of the battery used. The more battery dominant the drive-train, the smaller the
platform that will likely be used.

'5.2.2 Incremental Direct Manufacturing System Costs Estimates -
For manufacturers, incremental cost represents the added cost to manufacture

advanced vehicle components and higher material costs (e.g. lithium for batteries and

platinum for fuel cells). In some cases, specific advanced vehicles are more complex
than conventional cars (e.g. PHEVs have both combustion engines and batteries).
Determining incremental costs is important to evaluate the impact to manufacturers
when coupled with total sales.

‘For this analysis, staff estimated incremental direct manufacturing system costs for
each model year of the regulation and compared them to a 2008 baseline gasoline
vehicle.® Model year 2008 is used as a technology reference for the GHG-reduction
effectiveness calculations because it is the year with the most comprehensive dataset
(e.g., for sales, footprint, technology, CO, emissions for every model), and it closely
matches the vehicle simulation modeling baseline. As a result, incremental
technology costs are also indexed to the 2008 technology level. Subsequent
calculations of incremental compliance costs for new proposed regulations are relative
to the technology required to comply with existing regulations, including model year
2016 GHG standards. A description of cost impacts for each technology follows:

Plug-in Hybrid Electric Vehicles

The variation in the incremental costs for PHEVs between vehicle classes is smaller
than the BEV technology given the smaller battery pack size. However, PHEVs will
remain inherently more complex than BEVs because of the combustion engine.

Battery Electric Vehicles
The incremental costs are particularly sensitive to the vehicle’s electric range given its
direct relationship to the size of the battery pack.

Fuel Cell Vehicles

FCVs are expected to have higher incremental costs when first introduced into the
market compared to BEVs, but will decline rapidly with production volumes (2012 vs.
2025 system costs shown in Table 5.1).

The mos"( expensive components of ZEVs are the battery modules and fuel cell
systems. To better understand the declining costs of these advanced components,
Table 5.1, below shows the direct manufacturing costs of the battery packs and fuel

% As described in the LEVIII ISOR, staff developed a comprehensive model for projecting the incremental costs of
advanced vehicle technologies in future years. This modeling effort was conducted jointly with the U.S. EPA and
NHTSA in support of the Federal rulemaking, and was first presented in the Technical Assessment Report (EPA,
2010). This analysis was revised in 2011 and is outlined in the LEVII ISOR Section 11I-A-4.3.
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cell systems® for midsized platforms. Because, as shown in the table below,
incremental system costs decrease with increased volume, staff's proposal will have
the effect of decreasing per vehicle direct manufacturing system costs as compared to
the existing requirements. Incremental system costs are shown for multiple years
between 2012 and 2025, revealing the declining cost of batteries and fuel cells over
time as production volumes rise.

Table 5.1: Incremental Direct System Manufacturing Costs* (2009%)

2012 2015 2020 2025

System per-vehicle costs ($)° - ' R

PHEV20 battery pack 8,078 6,462 3,309 2,647
BEV100 battery pack 21,367 17,094 8,752 7,002
FCV fuel cell system 18,908 10,208 5,220 4,756
System per-unit costs : e B e

PHEV20 battery pack ($/kWh) 1053 842 431 345
BEV100 battery pack ($/kWh) 605 484 248 198
FCV fuel cell system ($/kW) 163 88 45 41

*Based on midsize car / small multipurpose vehicle class, as compared to a 2008 baseling; Figures 3 and
4, in Section 2.2.3, show the system costs graphically.

Battery packs and fuel cell stacks are assumed to last the life of the vehicle (no
replacement). As compared to BEVs where the system cost is predominantly the
battery pack, FCVs include three major sub-systems in addition to the electric drive
components shared by both technologies. The three sub-systems include the fuel cell
system (fuel cell'stack and auxiliary equipment), the hydrogen storage assembly, and
the hybrid battery pack (similar size to existing conventional hybrids).

The table above shows that incremental system costs decline with volume production
— an important reason that the ZEV requirements ramp up through the program years.
It is also important {o point out that the incremental system costs of FCVs drop below
the incremental system costs of BEVs in the later years of the program. This factor
was used in the staff's estimates of vehicle technology mix in the expected compliance
scenario.

5.2.3 Vehicle Package Incremental Prices

To determine the total impact to manufacturers, staff analyzed incremental vehicle
prices for each ZEV technology. Incremental vehicle prices include the direct

" manufacturer costs, as shown above, as well as an indirect cost multiplier (ICM). As
described the LEVIII ISOR Section 111-A-4.3, the ICM markup includes a number of
indirect cost components, including overhead, warranty, RD&D, depreciation,
marketing, and dealer profit. Table 5.2 below shows the ICM values used in the full
ACC analysis. The “High 2" complexity category was used for the BEV and PHEV
platforms, whereas “High 1" was used for FCV platforms (and non-battery components
for PHEVSs). “

* These costs differ from those in Table 6.1 as they do not include all other package components such as electric
motors, power electronics, or small combustion engines for PHEVs, and are compared to a 2008 baseline rather
than a 2016 baseline vehicle.
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Table 5.2: (Un-Modified) Indirect Cost Multipliers

Tech Complexity Level - Near term (2017-2021) Long term (2022-2025) : .
High 1 1.56 . 1.35
High 2 1.77 1.50

Note: ICM factors shown are approximate; mark-up factors involve separate components for
warranty and non-warranty related indirect costs

These ICM factors for advanced vehicles are conservative estimates about how these
“advanced technology cost factors (by battery and fuel cell stack developers, in-house
or at supplier companies) may ultimately affect automakers’ indirect costs. Hereafter,
the ICM values in Table 5.2, above, will be referred to as “un-modified ICMs”.

For comparison, an alternate ICM value of 1.33 {(modified ICM) was also analyzed to
represent the scenario where the auto industry better manages the associated
complexity and indirect costs associated with the emerging advanced technologies.
Staff believes that this lower ICM is of higher likelihood as ZEVs are commercialized
and automakers work in-house and with suppliers to minimize the cost factors inherent
to the ICM framework. The National Academy of Sciences (NAS) similarly suggests
lower ICM values in its 2011 technology assessment for hybrid and plug-in vehicles
due to the likelihood that many of the indirect costs (e.g., englneenng, Iabor

overhead, and integration costs) would otherwise be double counted. *

Table 5.3 below, shows the sensitivity of incremental vehicle prices to the ICM
assumption. All values are referenced to a MY2016 average baseline technology.

Table 5.3: ICM Sensitivity Analysis of Incremental Vehicle Price

Un-Modified ICM Modified ICM
2020 2025 2020 2025
PHEV20 (6.6 kWh) 10,249 8,448 7,869 7,312
BEV100 (30 kWh) 14,593 10,829 11,428 9,406
FCV (3.3 kg Ha} 9,811 7,513 8,224 7,387

All technologies on subcompact platforms.

As shown, the use of a 1.33 ICM factor would bring down BEV and PHEV costs by
$1000 to $3000 per vehicle; the lower ICM would reduce FCV costs by $200 to $1500.
. Staff believes that the 1.33 is likely to be a maximum ICM for the cost multiplier for the
indirect costs of conventional hybrids and PHEVs and that BEV technology is likely to
have a lower cost multiplier (though higher gross per-vehicle indirect cost) due their
reduced OEM integration complexity (i.e., without combustion engine and associated
integration issues). Nonetheless, the un-modified, more conservative ICMs were
utilized for consistency with the LEV Il analysis (and related Jomt-agency technology
cost analysis).

Table 5.4, below, shows incremental ZEV technology prices for mode! years 2016 and
2025. Model year 2016 was chosen as the reference vehicle technology for this

*® NAS, 2011. National Academy of Sciences. 2010. Committee on the Assessment of Technologies for
Improving Light-Duty Vehicle Fuel Economy; National Research Council “Assessment of Fuel Economy
Technologies Light Duty Vehicles”™.
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analysis, as it is the final model! year of the currently adopted GHG regulations.*' So
for example, for the 2025 model year comparison, a 2025 model year vehicle with
2016 technology was compared with a 2025 model year vehicle equipped with
technology necessary for meeting the new proposed standards in 2025.

Table 5.4: Incremental technology package prices above average MY2016
baseline technology (2009%)"

' ~ Technology Incremental . Incremental
Vehicle Class Package - Vehicle Price in | - Vehicle Price in

(energy capacity) ? ‘2016 - 2025

Subcompact PHEV20 * (6.6 kWh) 13,233 8,448

PHEV40 (13.4 kWh) 16,580 10,259

BEV75 * (23 kWh) 17,010 9,405

BEV100 (30 kwh) 19,655 10,829

FCV® (3.3 kg H,) 19,060 7,513

Midsize car / PHEV20 (7.7 kWh) |- . 13,807 . 8,876

Small MPV { PHEV40 (15.5kWh) | 17,818 11,043

' BEV75 {27 KWh) : - 17,562 | 9,794

BEV100 (35 kWh) 1 20,785 11,551

: FCV (3.8 kg Hy) . 23,472 9,334

Large Car PHEV20 (9.1 kWh) 17,280 11,205

PHEV40 (18.7 kwh) 23,134 14,390

BEV75 (30 kWh) 20,820 11,628

BEV100 (40 kWh) 23,959 13,363

FCV (4.3 kg H) 33,238 13,406

; Refer to the LEVIII ISOR Section |ll-A-4.3 and Appendix R for additional vehicle packages
] Energy capacity for BEV/PHEV is kWh rated battery pack capacity, kg Hz for FCV
EPA and NHTSA designation for a PHEV is a “range extended electric vehicle” or REEV.
For BEVs and PHEVSs, the residential charging equipment costs are included in these technology packages.
* FCV costs include the fuel cell system (as shown in later figures), the hydrogen storage system, the hybrid battery
module, and aother EV components and power elactronics similar to the BEV technology package.

5.2.4 Component Costs and Baseline Comparisons

- Figures 13 and 14, below, show the individual compoenent costs of BEVs and FCVs,
along with the ICM, above reference 2016 model year technology. The figures show
the break-out for various components within the vehicle, displaying the relative
difference in cost between individual parts and the projected cost reduction from
learning effects between 2020 and 2025. Several gasoline vehicle reference points
are shown for context. Note that these two figures show a baseline 2008 powertrain
(i.e., engine and transmission) at $2500, and a model year 2016 vehicle would
represent about $1000 per vehicle in additional cost. Also note that several of the
BEV and FCV components that are shown {aerodynamics, low rolling resistance tires,
improved accessories) in the figures are also likely to be deployed widespread on
future gasoline vehicles. As described in Section 5, the battery costs are the dominant

*' Staff notes that model year 2008 is the technology level from which vehicle attributes are well characterized and
is the fundamental reference for technology, cost, and emission-reduction effectiveness in ARB staff's joint work
with the federal agencies on LEV [ll assessment. The average projected incremental price for model year 2016
nan-ZEV vehicle modifications related to the LEVIII GHG program is $951 per vehicle over the model year 2008
reference.
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factor for BEVs, and the fuel cell system coupled with the hydrogen storage assembly

dominate the costs for FCVs.

Figure 13: BEV Component Costs and ICE Comparisons (2009§) *
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Figure 14: FCV Component Costs and ICE Comparisons (2009§)*
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5.2.5 Annual Manufacturer Costs

For manufacturers, an annual compliance cost is calculated by multiplying the total
advanced vehicles required due to staff's proposal by the incremental prices for each
vehicle type and size. Due to staff’'s proposal to increase the 2018 and subsequent
model year ZEV requirement, regulated manufacturers will experience an increase in
compliance costs as compared to current ZEV requirements. Table 5.5 shows the
annual impact to manufacturers (for two model years: 2020 and 2025) due to staff’s
proposed changes, and the difference in impact as compared to the existing
regulation. '

The compliance costs in Table 5.5, below, include the un-modified ICM mark-up. It
was important to directly capture all of these cost components in the estimated
compliance cost. The small fraction associated with assumed profit would represent
future expenditures on required RD&D or costs to supplier systems.

Table 5.5: Estimated Annual Compliance Costs for 2020 and 2025* (2009$)

2020 2025
Sales - Average Total Cost | Sales — Average Total Cost
Rounded Incremental | (millions) | Rounded | Incremental | (millions)
{vehicles) | Vehicle Price {vehicles) | Vehicle Price
Staff Proposal : L B : ‘
BEV 39,000 12,900 $502 65,000 9,500 $618
FCV 11,000 12,400 $136 44,000 9,300 $411
PHEV 93,000 10,900 $1,017 164,000 8,900 $1,465
Total 143,000 11,600 $1,655 272,000 9,200 $2,404
Existing Regulation - ‘ - - :
BEV 22,000 13,000 $287 16,997 9,700 $164
FCV 6,000 10,800 $65 11,331 8,000 $90
PHEV 35,000 10,400 $363 33,993 8,700 ~ $295
Total | 63,000 11,400 $715 62,321 8,800 $550
Total Incremental Costs $940. ' $1,983

* Costs are based on incremental ZEV technology vehicle prices above non-ZEV model year 2016 technology

The incremental costs in Table 5.5 above represent an average of incremental prices
amongst various platforms, found in Table 5.4. Lower incremental costs in the
“‘Existing Regulation” case are due to lower volumes being assumed on smaller
platforms with lower incremental prices. The higher volumes required by staff's
proposal result in ZEV technologies moving into larger platforms, and therefore have a,
higher incremental price per vehicle.

Staff estimates the entire incremental compliance cost for the ZEV proposal alone,
above the existing regulation for the years 2018-2025, to be approximately $10.5
billion. However, subsection 5.2.6 will discuss the cost of the proposed amendments
to the ZEV regulation in context with compliance with LEV Il fleet average standards.

5.2.6 Incremental Price Increase in the Context of Advanced Clean Cars

The ZEV regulation must be considered in conjunction with the proposed LEV |l
amendments. Vehicles produced as a result of the ZEV regulation are part of a
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manufacturer's light-duty fleet and are therefore included when calculating fleet

. averages for compliance with the LEV Il GHG amendments. Because the ZEVs have
ultra-low GHG emission levels that are far lower than non-ZEV technology, they are a
critical component of automakers’ LEV |l GHG standard compliance strategies. As
such the ZEV program cost is considered as the difference in complying with the LEV
1l GHG fleet standard without the proposed amendments to the ZEV reguiation versus
with the proposed amendments to the ZEV regulation.

Assuming that all of the associated direct manufacturing and ICMs are passed on to
consumers, the average incremental price increase that results from the proposed
LEV Il GHG fleet standards and proposed ZEV regulation over the 2017 through 2025
timeframe will differ from the average increase resulting from compliance with only the
LEV lll GHG amendments. The average incremental vehicle price due to proposed
LEV lil GHG standards, but with no amendments to the current ZEV regulation, in
2025 is expected to be $1,340. The average incremental vehicle price considering
the proposed LEV Il GHG fleet standards and the proposed ZEV requirements in
2025 model year increases to $1,840, a $500 incremental increase. Using the
modified ICM, the incremental price increase due to the proposed ZEV requirements
would by $370 instead of $500. Figure 15 below shows the incremental vehicle
prices, with and without staff's proposed amendments to the ZEV regulation. In the
broader context of the overall fleet, the ultra-low GHG ZEV technology is a major
component of compliance with the LEV Il GHG fleet standards for the overall light
duty fleet. In that fleet context, the overall cost of the ZEV program is the difference in
costs between the “GHG-plus-ZEV" and the “GHG only” scenarios.

Figure 15: Incremental Vehicle Price (With and Without* ZEV Proposal)
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*Proposed 2025 GHG Standards means 2025 GHG standards with no change to the current ZEV requirements.
Table 5.6 summarizes the total incremental cumulative cost of the ZEV program in two

different contexts. First, the incremental cost of the expected deployment of ZEV
technology is summed versus the reference model year 2025 as if the current
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requirements for the ZEV regulation remained unchanged. This cumulative ZEV
incremental technology cost is equivalent to $10.5 billion over 2018 through 2025
model years. In the second context, the amended ZEV program vehicle cost is
compared in combination with compliance with the LEV Il amendments. As illustrated
above in Figure 15, the difference between LEV Ill GHG with the existing ZEV
regulation and GHG with the proposed ZEV regulation in each model year (times the
number of total vehicles sales) is the equivalent cost premium of the ZEV program. In
this overall fleet context where the ZEV technology produces substantial GHG
reductions in the LEV Il program, the additional cost of the amended ZEV program is
$4.6 billion over 2018-2025 model years.

Table 5.6: Estimated Compllance Costs for ZEV regulation in two contexts

Program cost,
MY2018-2025

ZEV technology - Incremental compliance cost from proposed ZEV

10.5 billj
amendments to current ZEV program $10.5 bittion

Incremental compliance - Incremental cost to comply with GHG
program with new ZEV program (versus without new ZEV program) $4.6 billion
through each model year

5.3 Potential Impacts to Individuals (Car Buyers)

- For individual consumers, incremental price represents the added price they would
pay for a ZEV compliant car over a baseline vehicle, creating a higher “initial” or “up
front’ cost. For this analysis, staff estimated incremental prices for each model year of
~ the regulation and compared them to 2016 baseline vehicle technology. Determining

- incremental prices is important to evaluate the potential upper bounds impact to
individual consumers, and is later coupled with operating cost savings to determine
payback periods.

Staff's proposed amendments will likely decrease the per-vehicle initial cost to
consumers compared to the existing regulation because of the impact of higher
production volume reducing incremental costs, but costs will remain $7,500 to $14,500
higher than the 2016 vehicle technology in 2025. The incremental price per vehicle
can be found in subsection 5.2.3 above.

5.3.1 Lifetime Costs and Consumer Payback*?

With significant changes in technology and in alternative fuels, car buyers have the
opportunity to think about the cost of their personal transportation choices differently
by considering both initial purchase prices and in-use costs such as fuel, maintenance
and other factors. As shown below in Table 5.7*°, ZEVs’ incremental price increase is
paid back over the life of the car. Table 5.7 below outlines the lifetime costs and
consumer savings resulting from staff's proposed amendments. Lifetime costs include
varying fuel costs due to improved efficiency and using an alternative fuel, electric

iz See Appendix C for cost inputs and assumptions.
3 Afurther explanation on lifetime costs can be found in the LEV|I ISOR Section IH-A-4 4,
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charging equipment purchases, and vehicle and equipment purchase incentives. The
table shows the incremental prices for vehicles purchased in 2025 and then shows
lifetime consumer savings.

Table 5.7: Lifetime Costs and Consumer Payback® (2009$)

~ Technology Package® - Incremental - Lifetime’
e " | Vehicle Pricein | Consumer. |
L i ' 2025° Savings®
PHEV20 (7.7 kWh} 8,876 10,382
PHEV40 (15.5 kWh) 11,043 10,565
BEV75 (27 kWh) 9,794 10,594
BEV100 (35 KWh) 11,551 10,594
FCV (3.8 kg H2) 9,334 6,067

@ Costs based on incremental vehicle prices above a 2016 baseline technology
Based on mid-size car / small multipurpose vehicle

® Vehicle prices, including residential charging equipment/instaliation costs for plug-in vehicles
dAverage car lifetime in California is 14 years, 186,000 miles; Future fuel savings discounted by 5%.
Fuel prices from CEC (e.g., for 2025, gasaline = $4.02/gal); electricity = $0.15/kWh; Hydrogen = $6/kg

ARB estimates the median life in California for PCs is 14 years, or approximately
186,000 miles. For two vehicle types shown, the consumer payback occurs within the
median life of the vehicle. The “consumer payback period” is the year at which the
cumulative fuel savings equals the incremental purchase price. Though the payback
period will not occur within the life of the vehicie for the three other vehicle types,
consumers will still experience $6,000 to $10,000 in lifetime savings. Note that these

savings are based on average annual VMT; to the extent that consumers fravel more

or less than average or own their vehicles for longer or shorter than the median life,
savings could be higher or lower.

As discussed further in this subsection 5.2.4, manufacturers may also spread some or
all of the compliance cost of ZEVs across their whole vehicie fleet, which would

reduce the incremental cost per ZEV vehicle, as well as the consumer payback period.

The LEV Ill ISOR shows when costs for LEV and ZEV compliance are considered in a
join context, the average payback period is 3 years for model year 2025 vehicles.
Other factors that impact the actual cost of ZEVs to consumers are discussed below in
subsection 5.3.2.

5.3.2 Other Cost Factors

This section has so far laid out the incremental price of ZEVs compared to
conventional cars as well as the incremental impact of the ZEV amendments in the
context of the entire ACC program. But there are other factors that may influence the
price, operating cost savings and operational benefits of ZEVs. Some of these are
discussed below.

These additional economic factors are not quantified as a part of staff's analysis of the
proposed amendments, but can be evaluated at a future time when they are better
understood.

e International Factors: If a manufacturer is devéloping ZEVs for other markets
outside of the United States, it will be better prepared to meet staff's proposed
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ZEV requirements in 2018 and subsequent model years.. Coupled with the
production plans for BEVs and PHEVs from manufacturers, substantial
international investments are being made into advanced battery production and
development. These trends are outlined in several studies, including Roland
Berger***° and the International Energy Agency's recent EV Roadmap*. As
global markets grow, the production capacity is growing rapidly which helps to

bring costs down.

National government support for battery manufacturing, vehicle development,
and incentives are also influential factors in international market costs (e.g.
China, Japan, United States).*” The European Union (EU), particularly France
and Germany, have strong policies and incentives supporting FCVs, BEVs, and
PREVs. China has substantial vehicle incentives, infrastructure funding, and
manufacturing subsidies in place. South Korea has national support for
hydrogen infrastructure. Japan has infrastructure support for both electricity
and hydrogen. In addition to centralized financial support, national emission
regulation targets will aiso influence advanced vehicle programs. The EU,
China, and Japan all have aggressive gCOz/kilometer targets for the 2020-2025
timeframe.*®

* Vehicle Maintenance — Although BEVs and FCVs still have some moving parts,
the number of components and fluids that need to be serviced is likely to be
lower than conventional vehicles. Although this is difficult to estimate today, it
is expected that BEVs and FCVs will have lower maintenance costs over the
life of the vehicles. As an example, Ford has recently stated that maintenance
costs of its upcoming Focus BEV could be $1,200 lower than the conventicnal
Focus over 10 years.*

¢ Low Carbon Fuel Standard (L CFS) credit value — Depending on policy
decisions by ARB and the California Public Utilities Commission (CPUC), LCFS
credit value for electricity may be returned to electricity providers and ultimately
ZEV drivers. A recent research study identified the potential revenue this would
provide for BEV users. With California’s 2020 grid, the value could range from
$75 per vehicle per year (at $25 per tonne CO; equivalent) to $300 per vehicle

* Roland Berger, 2010a. Roland Berger Strategy Consultants “Powertrain 2020: Li-lon Batteries — The Next
Bubble Ahead”

* Roland Berger, 2011, Roland Berger Strategy Consultants. “Automotive Landscape 2025: Opportunities and
Challenges Ahead" '

**IEA, 2011. International Energy Agency, June 2011. “Technology Roadmap — Electric and Plug-in Hybrid
Electric Vehicles”

" PRTM, 2011. PRTM and World Bank, April 2011 “The China New Energy Vehicles Program — Challenges and
Opportunities”

*1CCT, 2011. International Council on Clean Transportation, April 2011 Update. "Global Light-Duty Vehicles: Fuel
Economy and Greenhouse Gas Emissions Standards” .

# PluginCars, 2011. PluginCars.com. Zach McDonald. February 9, 2011. “Ford Pushes Key Marketing Message:
Lower Maintenance Costs.” http://www.plugincars.com/ford-pushes-key-marketing-message-electric-cars-lower-
maintenance-costs-106793.html Accessed September 26, 2011.

66



per year (at $100 per tonne CO; equivalent).”® This could result in a fueling
rebate, or discount on electricity rates for PHEVs and BEVs.

Fuel tax change — The current state and national gasoline taxes are no longer
sufficient as the LDV fleet becomes more efficient and as alternative fuels are
introduced. Several national studies have identified the scale of the funding
gap and potential solutions Congress could consider.?™* This may change into
a VMT-based tax, which would treat all fuels equally, or may become an
energy-based tax which would favor alternative fuels with lower WTW energy
usage. Currently, hydrogen and electricity for transportation do not pay road
taxes, though their contribution to the funding shortfall is small.

Feebates — A revenue neutral feebate policy on new vehicles would increase
purchase costs for vehicles with higher carbon emissions while reducing costs
for vehicles with lower carbon emissions. A recent study prepared for ARB
analyzed a California specific feebate policy and the potential benefits and
challenges.®>® As financial purchase incentives are discontinued in the next few
years, a feebate policy could create a permanent cost offset for efficient
advanced vehicles without relying on government funds.

Battery grid services - For BEVs and PHEVs, there may be additional revenue
opportunities in the future for battery second-life usage®*** and vehicle-to-grid
services. However, these factors are speculative at this point and would
require a number of barriers to be addressed. California stakeholders, such as
the CEC, CPUC, and Electric Power Research Institute (EPRI), are studying
these concepts.

Non-Monetary Factors affecting Purchase Behavior — It is important to note that
initial purchase price, lifetime costs, and payback estimations are not the
dominant factors to all buyers; a certain fraction of consumers will consider
non-monetary factors when purchasing their vehicle. The convenience of
charging a vehicie at home and work, the synergies of integrating vehicles with
the electric grid, the attractiveness of electric drive characteristics (reduced
noise, low speed torque from FCVs and BEVs), energy security benefits
(reduced oil consumption), making a “green” purchasing decision (reducing
emissions), access to high-occupancy vehicle lanes, and even the ability to

% Uc Davis, 2011a. University of California, Davis. Chris Yang. June 23, 2011. “Fuel Electricity and Plug-in
Electric Vehicles in an LCFS.”

" Carnegie, 2011. Carnegie Endowment, 2011. "Road To Recovery — Transforming America’s Transportation”
http://carmegieendowment.org/files/road to recovery.pdf

2 Greene, 2011. David Greene, Transportation Research Part D, 2011. “What is greener than a VMT tax? The
case for an indexed energy user fee to finance U.S. surface transporiation”

53 UC Davis, 2011b. University of California, Davis. D. Bunch and D. Greene, February 2011. “Potential Design,
Implementation, and Benefits of a Feebate Program for New Passenger Vehicles in Calffornia: Final Report.”

* NREL, 2011b. National Renewable Energy Laboratory. J. Neubauer and A. Pesaran. June 2011. "The ability of
baftery second use strategies to impact plug-in electric vehicle prices and serve utility energy storage applications.”
5 UC Berkeley, 2011. University of California, Berkeley. B.Williams and T.Lipman. April 2011. ¢ Analysis of the
combined vehicle and post vehicle use vaiue of lithium ion plug-in vehicle propulsion batteries.” (Draft Final)
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directly connect renewable power to BEVs and PHEVs at home may influence
the value customers consider in purchasing these vehicles. 57

5.4 Potential Impact on Business Competitiveness:

Automobile manufacturing in California represents a small fraction of the State’s
economy, less than 0.5 percent. The California businesses impacted by this
regulation are largely indirectly affected as affiliated businesses such as gasoline
service stations, automobile dealers, and automobile repair shops. Affiliated
businesses are mostly local businesses. These businesses compete within the State
and generally are not subject to competition from out-of-state businesses. Therefore,
the proposed regulations are not expected to impose significant competitive
disadvantages on affiliated businesses.

5.5 Potential Impact on Business Creation, Elimination or Expansion

California businesses that purchase the same LDVs as consumers would, like
consumers, pay higher prices for the vehicles but save on operating costs, as is
discussed in Section 5.3 above.

It is very likely that savings from reduced vehicle operating costs would end up as
expenditures for other goods and services. These expenditures would flow through
the economy, causing expansion or creation of new businesses in several sectors.
Staff's economic analysis shows that as the expenditures occur, jobs and personal
income increase. As discussed in the LEV Il ISOR, the Environmental Revenue
Dynamic Assessment Model (E-DRAM) was used to assess the overall impact of the
regulation on California’s economy. Specifically, E-DRAM was used to estimate
impacts on California's output of goods and services, personal income, and
employment. In the analysis for the full ACC program which includes the proposed
amendments to the ZEV regulation, jobs increase by 0.1 percent in 2025, and 0.2
percent in 2030 compared to the baseline economy that excludes the proposed ACC
program. Similarly, personal income grows by $1 billion in 2020, by $3 billion in 2025,
and $6 billion 2030. The estimates of the regulation's impact on these economic
factors are used to assess the potential impacts on business creation, elimination, or
expansion in California.

Staff's proposed amendments will likely increase benefits to companies specializing in
ZEVs and ZEV infrastructure. The creation of these businesses cannot be fully
attributed to staff's proposed amendments. Business and job creation from advanced
vehicle technologies is part of the clean technology sector, which is currently
experiencing higher than average job growth in California and nationally.*® However,

® UC Davis, 2010. University of Califomia, Davis. J.Axsen and K.Kurani. July 2010. “Reflexive Layers of
Inf/uence (RFI). A model of social influence, vehicle purchase behavior, and pro-societal values.”

" UC Davis, 201 1. University of California, Davis. T.Turrentine et al. Mary 2011. “The UC Davis MINI E
Consumer Study.”

Brooklngs 2011. The Broaokings Institution. M. Muro, J. Rothwell, and D. Saha. “Sizing the Ciean Economy: A
National and Regional Green Jobs Report”
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staff's proposal will likely increase opportunities for California-based manufacturers to
generate credits through production of ZEVs and TZEVs to increase flexibility for
regulated manufacturers who may purchase credits for ZEV regulation compliance.
Some specific sectors are discussed below.

5.5.1 Manufacturing

Staff's proposed amendments wili require increased manufacturing of ZEV and PHEV
componentry. There is very little vehicle component and final assembly in California,
most of it occurring in other parts of the United States and internationaily. However,
as the ZEV amendments are expected to increase demand for these components and
vehicles, these businesses would likely expand, which could of'fset any reductions
experienced in the conventional vehicle segment.

In California, smaller manufacturers not currently mandated to build ZEVs under the
regulation do have plans to increase ZEV and ZEV component production. One:
vehicle assembly plant in the state, formerly a joint venture between General Motors
and Toyota that produced conventional vehicles, was recently purchased by Tesla, a
California company developing BEVs. Tesla intends to use the facility to manufacture
the Model S BEV due to arrive on the market in mid-2012. At one time, the Fremont
facility employed approximately 4,000 people. Under Tesla’s plans, it may employ
nearly 1,000 people. Coda Automotlve another California BEV company has
announced plans to assemble vehicles in Benicia, California.®®

5.5.2 Infrastructure

Staff's proposed amendments will increase demand for fueling infrastructure in
California. There are several California-based companies developing electric vehicle
charging equipment, including Coulomb, AeroVironment, Better Place, Clipper Creek,
and 350Green. Additional non-California based electric vehicle supply equipment
(EVSE) providers are installing equipment in the state fo support the growing BEV and
PHEV markets — including ECOtality, Leviton, and General Electric. Many of these
companies are leveraging external grants, for example U.S. DOE awards, and
marketing and installing chargers in California.*

Several major companies are entering the EVSE market and using traditional large
retail outiets. General Electric is planning to distribute its EVSE, the WattStation,
through Lowes home improvement stores. 5" Ford and its EVSE supplier, Leviton, are
partnering with Best Buy and its Geek Squad for retail and distribution of their
equipment to homes.®? Over time, it is expected that partnerships will grow and
innovative business models will emerge for servicing and installing EVSE.

*° BusinessTimes, 2011. San Francisco Business Times, September 12, 2011. “Coda to assemble electric cars in
Benicia" http:/Awww.bizjoumals.com/sanfrancisco/news/2011/09/12/coda-to-assemble-evs-in-benicia.html

° Coulomb, 2011. Coulomb ChargePoint America. Website. hitp://chargepointamerica.com/. Accessed
September 20, 2011

' Green Car Congress, 2011a. Green Car Congress.com, July 18, 201.1 “GE Energy partners with Lowe’s to
provide EV chargers for home and commercial use; Siemens Energy providing chargers to Town of Cary, NC*
http [lwww.greencarcongress.com/2011/07/gesiemens-20110718.html Accessed September 9, 2011.

52 Green Car Congress, 2011b. Green Car Congress.com, January 13, 2011 “Ford developed home charging
station for the Focus with Leviton” hitp://www.greencarcongress.com/2011/01/ford-20110113 himl
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Staff's proposal will also create a demand for hydrogen fueling stations®®. Several
companies are already active in developing these stations, including Air Products,
Praxair, and Linde. Most of the hydrogen dispensed at these stations is expected to
be produced within the state, primarily from central production facilities and then
transported by truck to retail outlets. The Clean Fuels Outlet (CFQ) ISOR provides
more information regarding future hydrogen fueling demand, and infrastructure
development.

5.6 Potential Costs to Local and State Agencies

The proposed amendments are not expected to result in an increase in costs for local
and state agencies in the next three to five years. However, as advanced vehicles
enter the fleet in larger numbers (10-15 years from now), there will likely be an lmpact
to state and local revenue from vehicle and fuel sales taxes.

As a result of the projected fleet from the proposed ACC program, large revenue
losses could occur in later years unless fuel tax policy changes occur. The vast
majority of the fuel tax loss will result from gasoline vehicles given that the existing tax
structure applies only to gasoline and diesel fuel and has not changed over the years
to adjust for inflation or changes in consumption levels. Although a small portion of
the funding shortfall, ZEVs will result in a loss of fuel taxes because there are currently
no road taxes on hydrogen and electricity sold for vehicles. Between 2017 and 2025,
if gasoline taxation rates remain the same, California fuel tax revenue losses would be
approximately $3.8 billion®, only a small portion of which would be associated with the
ZEV population. These state revenue losses will partially be offset by higher vehicle
sales tax revenues given the higher incremental vehicle prices.

Although not a direct effect of the ZEV regulation, local governments will need to
devote resources to planning and implementing electric charging and hydrogen
infrastructure. These impacts are becoming clear as the Nissan Leaf and General
Motors Volt are entering California communities, and as new hydrogen stations are
being constructed today. These impacts can include the need to prepare city
inspectors and permitting officials to approve residential charging equipment; the need
for city planning officials to identify appropriate public and workplace charging: and the
need for local officials to help evaluate and permit hydrogen stations.

To reduce the impact on local agencies, there are a number of programs designed to
help communities implement planning programs for alternative fuels.?>%%" For

® CaFCP, 2009. California Fuel Cell Partnership. CaFCP Action Plan, February 2009. “Hydrogen Fuel Cell
Vehicle and Station Deployment Plan: A Strategy for Meeting the Challenge Ahead”
http./Awww.cafcp.org/sites/files/Action Plan FINAL .pdf
** See Appendix C for more information.
® Sonoma, 2011. County of Sonoma (CA), General Services Department, July 2011. “Electric Vehicle Charging
Statlon Program and Installation Guidelines”

% Rocky Mountain Institute, 2009. Rocky Mountain institute, February 24, 2009. “Project Get Ready: Helping
Communities Become Electrified Vehicle Pioneers”

70



electric charging infrastructure, the U.S. DOE and the CEC are both providing grants

directly to lacal governments for planning purposes. To augment this resource, .
several partnerships are preparing guidance documents with best practices for local

governments to aid in their implementation. For electric charging, one partnership is

the California Plug-Electric Vehicle (PEV) Collaborative. For hydrogen, the California

Fuel Cell Partnership has been working for a number of years to help local

governments become prepared in planning, siting, and safety review of new stations.

The U.S. DOE’s Clean Cities coalitions (California has 13 of these cities) also are

instrumental in helping local governments become prepared for a number of
alternative fuels.

Implementation of the ZEV regulation requires staff resources to oversee annual
compliance by manufacturers with ZEV program credits. As the regulation compliance
requirements increase in future years, and more manufacturers are classified as
LVMs, this state oversight role may require additional resources.

&7 RolandBerger, 2010b. Roland Berger Strategy Consultants in collaboration with Rocky Mountain Institute, 2010. .
“PEV Readiness Study.”

71



6 EMISSIONS AND HEALTH IMPACTS

Staff's proposed ZEV amendments will result in an emissions benefit as compared to
current ZEV regulations, as will the entire ACC program as compared to no ACC
program. Staff performed a combined LEV, ZEV, and CFQO emissions analysis, which
can be found in Section V of the LEV ISOR. For the purposes of the ZEV regulation
analysis, staff's emissions assessment includes both criteria pollutant, particulate
matter (PM) and GHG emissions, accounting for both tailpipe emissions in PHEVS,
and upstream emissions from all advanced technologies considered. As iliustrated
below, the ZEV requirements provide benefits beyond that achieved by using a fleet
NMOG + NOx average as proposed in the LEV Il criteria emission regulation. This is
primarily because upstream criteria and PM emissions will be reduced after
accounting for higher electricity and hydrogen production and lower gasoline
production at refineries. However, because vehicles produced for the ZEV regulation
are counted in the LEV [ll GHG fleet average standard, and because the GHG fleet
average standard accounts for differences in upstream emissions for electricity and
hydrogen, the ZEV regulation does not result in further GHG emission improvements
beyond the LEV Ill GHG program. ’

The recently updated EMFAC 2011 was used to assess the vehicle emission impacts
of staff's proposal. Using EMFAC, staff modeled the proposed requirements and
compared these results to a vehicle fleet under the current ZEV regulation

(ARB, 2011b). -A separate model was used to estimate upstream emissions, including
production and delivery of electricity and hydrogen and vehicle manufacturing
emissions.®® Emission impacts from the Regulatory Alternatives A (lower case) and B
(higher case) are not presented here, although impacts from Alternative C (existing
regulation) are shown.

As stated in Section 1, climate change poses a serious threat to the economic well-
being, public health, natural resources, and environment of California. According to
staff's 2009 analysis, ZEVs are the most important technology for the LDV to achieve
long-term GHG emission reductions. As for criteria pollutant emissions,

NOx emissions in the greater Los Angeles region must be reduced by two thirds to
meet the current ozone attainment goal, even after considering all of the regulations in
place today, with the most significant share of needed emission reductions coming
from jong-term advanced clean air technologies. In the San Joaquin Valley, the SIP
identified the need to reduce NOx emissions by 80 tons/day in 2023 through the use
of long-term and advanced technology strategies. To put this in context, this is
equivalent to eliminating the NOx emissions from all on-road vehicles operating in ,
these regions. This implies ZEVs are needed as a critical part of the future California
fleet to achieve climate change goals and critical criteria pollutant emission reductions,

® See Section V LEV 11l ISOR for more information.
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6.1 California Environmental Quality Act

ARB is the lead agency for the proposed reguiation and has prepared an
environmental analysis pursuant to its certified regulatory program. The California
Environmental Quality Act (CEQA) at Public Resources Code section 21080.5 allows
public agencies with regulatory programs to prepare a plan or other written document
in lieu of an environmental impact report or negative declaration once the Secretary of
the Resources Agency has certified the regulatory program. ARB’s regulatory
program has been certified by the Secretary of the Resources Agency As required
by ARB’s certified regulatory program for the proposed regulations, the environmental
analysis is included as Appendix B to this ISOR for the rulemaking. 70

Appendix B to the ISOR is an Environmental Analysis (EA) that provides an evaluation
of the potential for environmental impacts associated with the proposed ACC
Program. The proposed ACC program consists of amendments to the following
regulations: LEV lll, the E-10 Fuels Certification, Environmental Performance Label
(EPL), ZEV, and the CFOQ. Four separate Regulatory Notices and Staff Reports have
been prepared for these proposed amendments. A single coordinated analysis of the
potential environmental impacts can be found in Appendix B. The EA assesses the
potential for significant long or short term adverse environmental impacts associated
with the proposed actions and an analysis of those impacts.”" In accordance with
ARB's regulations, the EA also describes any beneficial impacts.” 2 The resource
areas from the state CEQA Guidelines environmental checklist were used as a
framework for assessing potentially significant impacts.”

If comments that are received during the public review period raise significant
environmental issues, staff will summarize and respond to the comments in writing.
The written responses will be included in the Final Statement of Reasons (FSOR) for
the regulation. In accordance with ARB certified regulatory program, prior to taking
final action on the proposed regulation, the decision maker will approve the written
responses.”® If the regulation is adopted, a Notice of Decision will be posted on ARB’s
website and filed with the Secretary of the Natural Resources Agency for public
inspec:tion.75

6.2 Impacts to Minority and Low Income Communities

This section provides information on the ARB's activities to reach out to minority and
low-income communities in the development of the ACC regulations.

& " State CEQA Guidelines section 15251 (d); CCR, title 17, sections 60005-60008.)
® CCR, title 17, section 60005.

"1 CCR, title 17, section 80005, subd (b).

"2 CCR, title 17, section 60005, subd. (d).

73 State CEQA Guidelines, Appendix G.

™ CCR, title 17, section 60007, subd (a).

5 CCR, title 17, section 60007, subd. {b).
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ARB Environmental Justice Policy

ARB is has made inclusion of environmental justice an integral part of its activities.
State law defines environmental justice as the fair treatment of people of all races,
cultures, and incomes with respect to the development, adoption, implementation, and
enforcement of environmental laws, regulations, and policies.

The Board approved Environmental Justice Policies and Actions (Policies) on
December 13, 2001. These Policies establish a framework for incorporating _
environmental justice into the ARB's programs consistent with the directives of State
law. The Policies apply to all communities in California, but recognize that
environmental justice issues have been raised more in the context of low-income and
minority communities.

Outreach to Minority and Low Income Communities’
Staff conducted workshops in communities with environmental justice concerns. The
dates of all the workshops were as follows:

Date Location
July 12, 2011 Fresno
July 19, 2011 Pacoima
July 26, 2011 Oakland

Each of the three workshops included an expert panel with opening remarks from a
local community leader. The panels included one expert that focused on background
information and environmental impacts of air pollution, one expert in the medical field
that focused on the health impacts of air pollution, one expert from the American Lung
Association of California that discussed its report titled “The Road to Clean Air,” and in
some workshops also had an expert speak about local concerns. For instance, in
Fresno, one speaker addressed agriculture impacts of climate change. Having local
community members and leaders participate in the workshops was greatly
appreciated and added value and a local context to ARB's presence in these
communities. After community members heard from the panel members, staff
presented information about the ACC regulations and the CEQA scoping process.

There were a number of different comments and concerns expressed at each
workshop and staff was able to engage in a constructive dialogue with attendees
about many air quality and climate change related issues. In general, community
leaders and community members were very supportive of the work ARB is doing to
take steps to reduce emissions from PCs and LDTs.

6.3 Health Impacts

Staff estimates that, statewide, implementation of the ACC regulations from 2010
through 2025 will eliminate approximately 1,400 tons of PM2.5 and 40,000 tons of
NOx emissions from passenger vehicles. The estimate of the reduction of premature
deaths associated with these emission reductions for both primary PM and secondary
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PM (produced in the atmosphere from the precursor NOx) are between 330 and 530.
See the LEV Il ISOR, subsection V.F for more details on this assessment of health
impacts.

6.4 Emissions Impacts

Staff analyzed the emissions impacts resulting from the ZEV proposal compared to
the existing regulation. Similar to the cost analysis, this was done assuming

manufacturers also complied with proposed LEV Il fleet standard. Several scenarios

were created to evaluate a LEV Il fleet with and without the new ZEV proposal.”

WTW emissions profiles were derived from the upstream emissions factors and the
LEV {ll fleet vehicle efficiency attributes. This information is summarized in Section
V.E of the LEV Il Staff Report.

6.4.1 Emissions Comparisons: Vehicle Technologies

BEVs, FCVs, and PHEVs are all ultra-low criteria pollutant and GHG emitting
technologies, even on a WTW basis. WTW emissions include upstream emissions
from fuel production and vehicle manufacturing, as well as vehicle emissions from
PHEVs. Three categories of conventional vehicles are shown to emphasize that their
emissions profiles are improving over time as a result of the proposed LEV Il Criteria
Pollutant and GHG regulations.

Figure 16: WTW NOx emissions comparison
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®in developing this new analysis, it was not accurate to compare this to the ZEV emissions impacts from the 2008
staff analysis for two reasons. The proposed LEV Il emissions regulations mean that the entire fleet will become
cleaner with or without the ZEV regulation. Additionally, the 2008 staff analysis only included the South Coast air
basin emission inventory.

75



Figure 17: WTW PM emissions comparison
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Figure 18: WTW ROG emissions comparison
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Figure 19: WTW GHG emissions comparison
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6.4.2 Total Emissions — Criteria and PM

Overall, there will be a reduction in criteria pollutants as a result of the proposed ACC
program standards. Criteria pollutant emission benefits for the ACC program are fully
realized in the 2035-2040 timeframe when nearly all vehicles operating in the fleet are
expected to be compliant with the proposed standards. By 2035 reactive organic gas
(ROG) emissions would be reduced by an additional 34 percent, and NOx emissions,
by an additional 37 percent, compared to 2035 without the proposed ACC rules.
Under the proposed rule, the new PM2.5 standard is reduced to 3 mg/mi in 2020 and
1 mg/mi in 2028. With these standards, PM2.5 emissions will be essentially
unchanged between 2010 and 2040 as growth in VMT offsets the tightening of the
standard.

There is no benefit from including the ZEV proposal in terms of vehicle (tank-to-wheel
or TTW) emissions. The LEV Ill criteria pollutant fleet standard is responsible for those
emission reductions in the fieet; the fleet would become cleaner regardless of the ZEV
regulation because manufacturers would adjust their compliance response to the
standard by making cleaner conventional vehicles. However, upstream criteria and
PM emissions are not captured in the LEV Il criteria poflutant standard, so additional
electricity and fuel production in the fleet results in increased upstream criteria
pollutant emissions,

Table 6.1 presents the emissions impacts in WTW criteria pollutant and PM emissions

in 2030 due to staff's proposal. 2030 was chosen as a reference year to account for a
significant amount of fleet turn-over.
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Table 6.1: StateW|de Crlterla and PM Emlsswns in 2030 (tons per day)

R N ;. NMOG+ L ]
| w0 | ROG | “Nox | M
LEVII fleet WTW emissions withgut new ZEV proposal 231 233 56.4
LEVIIl fleet WTW emissions with new ZEV proposal 225 2295 56.2

' Refer to the LEVIII ISOR Section V and Appendix Q for additional details. Includes reduced petroleum
upstream emissions and increased hydrogen and electricity production emissions

The upstream emissions from the production of hydrogen and electricity represents a
very small fraction of the combined vehicle and upstream emissions impacts of the
fleet, and is far outweighed by the reduction in gasoline production emissions, creating
the net benefit shown in Table 6.1 and 6.2. Additionally, a portion of these upstream

emissions are in non-urban areas.”’

Table 6.2 below provides expanded details on the emission impacts shown in

Table 6.1, and shows the WTW impacts for these emissions types.”™

Table 6.2: Detailed Statewide Criteria and PM Emission Inputs in 2030

(tons per day)

0. 2030 . ROG NOx | PM::
LEVIH fieet vehlcle emissions (TTW) " 126 116 26
_|Upstream emissions from LEVIII fleet without ZEV proposal (WTT) 105 117 30.4
LEVIil fleet WTW emissions benefits without new ZEV proposal 231 233 56.4
Increased upstream emissions from hydrogen 0.22 1.1 0.27
Increased upstream emissions from electricity 0.24 1.00 0.22
Reduced upstream refinery emissions due to ZEVs 6.4 -5.6 -0.66
LEVIII fleet WTW emissions benefits with new ZEV proposal 225 229.5 56.2

Criteria and PM emissions benefits will vary by region throughout the state depending
. on the location of emission sources. Refinery emission reductions will occur primarily
in the east Bay Area and South Coast region where existing refinery facilities operate.
As refinery operations reduce production and emissions, the input and output
activities, such as truck and ship deliveries, will also decline. This includes crude oil
imported through the Los Angeles and Oakland ports, as well as pipeline and local
gasoline truck distribution in all regions of the state.

The small increase in upstream emissions associated with new electricity and
hydrogen transportation fuel production will occur in various regions. Hydrogen
production will predominantly occur from existing centralized hydrogen facilities
already operating to supply refinery and industrial applications. These facilities are
primarily located in the large metropolitan areas near gasoline refinery operations.
The majority of early FCV sales are expected to occur in the South Coast region, the
hydrogen facilities in this region will likely be used to produce the fuel for the market.

"7 For details on how these emissions are incorporated into the full fleet, refer to the LEVII ISOR Section V.E.
7 Refer to the LEVIII ISOR Appendix Q for additional details and a graphical representation of the upstream portion
of this analysis.
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Electricity production increases will occur throughout the state at power facilities that
supply regions where BEV and PHEV sales and use occur. Staff assumes that by
2020, emissions associated with plug-in vehicle charging will be characterized by new
power facilities added to the grid between now and 2020. This is assumed to be
cleaner natural gas facilities as well as new renewables to comply with California’s 33
percent renewable portfclio standard (RPS).

The upstream emissions impacts are quantified in the LEVIII ISOR in Appendix V.E,
and include an estimation of the split between urban and non-urban source locations.

6.4.3 Total Emissions - Climate Change

Overall, the ACC program would provide major reductions in GHG emissions. By
2025, CO; emissions would be reduced by almost 14 million metric tonnes (MMT) per
year, which is 12 percent from baseline levels. In reduction increases in 2035 to 32
MMT which is a 27 percent reduction from baseline levels. By 2050, the proposed
regulation will reduce emissions by more than 42MMT per year, which is a reduction
of 33 percent from baseline levels.

The ZEV regulation does not provide GHG emission reductions in addition to the

LEV lll GHG regulation given that ZEV emissions are included in determining
compliance with the GHG standard. Specifically, because the GHG standard includes
upstream emissions, in addition to the vehicle emissions, there is no difference in
GHG emissions under varying ZEV scenarios.

Given that climate change emissions remain in the upper atmosphere for long periods
of time (50-100 years), climate impacts are a function of the cumulative emissions. As
a result, early reduction in annual climate emission rates is important to ultimately
stabilize the atmosphere. For the 2050 emission projections from this proposal,
emission rates were assumed to remain fixed at the levels in this analysis: 2020
emission rates for upstream factors and 2025 emission rates for vehicle performance.

6.4.4 Energy Diversity and Energy Demand

The vehicle technologies expected to be used in compliance with the regulation
typically use fuel more efficiently and/or use alternative fuels, and thus when fully
commercialized will reduce demand for petroleum fuels. Reduced demand for
gasoline and diesel alleviates the reliance on a single fuel source, creating a more
robust fuel supply. Additionally, the erratic and increasing price trends of oil create
economic losses for California. Reducing gasoline demand will also reduce the need
for additional refining, transportation and distribution facilities, thus preventing
additional air and water pollution as noted above.

Moreover, because electricity and hydrogen can be produced from renewable
resources such as solar, wind, or hydropower, or biomass feedstock, the staff's
proposed amendments would increase the number of vehicles using these fuels and
help pave the way towards a sustainable energy future.
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7 COST-EFFECTIVENESS

Cost-effectiveness is a measure of the cost incurred to achieve a specific outcome,
and is a metric that is used to compare alternatives to achieve the same outcome. In
ARB regulations, the specific cutcome measured is vehicle emissions. Although a
cost-effectiveness value with emissions is determined here, the ZEV regulation does
not have explicit emission reduction targets given that the measure of compliance is
the number of advanced vehicles sold. As a result, the cost effectiveness value is not
the primary factor used to determine the proposed requirement. However, looking at
the both the LEV Il Criteria Pollutant and GHG regulations and ZEV regulation
together, there will likely be a $290 savings per ton of CO; reduced in 2025 and $320
savings per ton COzreduced in 2035. For criteria pollutants, the cost effectiveness of
the three regulations will be $4 per ton of ROG plus NOx reduced.

80



8 SUMMARY AND STAFF RECOMMENDATION

Adoption of staff's proposed amendments to the ZEV regulation will begin a
transformation of California’s LDV fleet to one that uses a portfolio of fuels most of
which will sustainable and exhibit low carbon emissions. As the technology-forcing
piece of the ACC package, the ZEV regulation is the catalyst to this transformative
process. Proposed amendments to the regulation focus on technologies that help
meet mid- and long-term climate goals, while simplifying the program where needed
as much as possible. By requiring increased numbers of ZEVs and TZEVs in the
2018 through 2025 model year timeframe, vehicle costs will decrease due increased
production volumes driving down battery and fuel cell costs, which will help these
advanced technologies achieve commercial success in the California LDV market.
The following table is a summary of staff proposed changes:

Timeframe | Purpose of Proposed Proposed Amendment
Amendment

2009 — 2017 | Compliance Flexibility | Extend travel provision for BEVs

Model Year Extend advanced demonstration provision

Reduce 2015 through 2017 requirement for

IVMs
Adjust Credits and Increase credits for Type V ZEVs to 9 credits
Allowances per vehicle

2018 and | Adjust Manufacturer Modify IVM and LVM size definitions

Subsequent | Size Definitions Modify transitions for manufacturers changing
Model Years size categories
’ Focus Requirements on | Remove PZEV and AT PZEVs from 2018 and
ZEVs and TZEVs beyond compliance

Allow manufacturers to use banked PZEV and
AT PZEVs, under a cap

Increase 2018 + Increase overall credit requirements and reduce

Requirements the amount of credits earned per vehicle

Provide Flexibility for Allow IVMs to meet requirement with credits

IVMs fromTZEVs
Continue Advanced Demonstration credits for
‘non-LVMs

Simplify Credit Calculate ZEV and TZEV credits based on

Calculations range

Modify Travel Provision | Exiend Travel Provision for FCVs only

Encourage GHG Over | Allow manufacturers to offset part of the 2018

Compliance through 2021 ZEV requirement through over-
compliance with GHG fleet standard

Add New Vehicle Add range extended BEVs as compliance
option
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Staff recommends that the Board amend sections 1962.1 and 1962.3(renumbered
from 1962.2), Title 13, California Code of Regulations, and the incorporated test
procedures and related regulations, and adopt section 1962.2, and the incorporated
test procedures. The proposed amendments and adoptions are set forth in the
Proposed Regulation Order in Appendix A.
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9 SUMMARY AND RATIONALE FOR PROPOSED REGULATIONS
The need and rationale for the proposed amendments were discussed extensively in

Chapter 2. In addition, in this chapter, staff provides a plain English description of the

proposed amendments to the ZEV regulation.

Pursuant to Government Code section 11349.1, Government Code section

11346.2(b)(1), and title 1, California Code of Regulations, section 10, staff is providing 7

a brief summary below that identifies each section in the regulation where
amendments are proposed and describes the rationale for each proposed
amendment.

§1962.1 Zero-Emission Vehicle Standards for 2009 through 2017 Model Year
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles.

Previously, section 1962.1 and incorporated test procedures applied to 2009 and
subsequent model years. Section 1962.1 and its incorporated test procedures now
apply to 2009 through 2017 model years, and a new section (section 1962.2) and its
incorporated test procedures apply to 2018 and subsequent model years. Language
is being changed throughout section 1962.1 to clarify the applicable model years.
Also, the word “section” was changed to “subdivision” for clarification purposes. Also,
the word “Transitional Zero Emission Vehicle” or “TZEV” has replaced the word
“Enhanced Advanced Technology Partial Zero Emission Allowance Vehicle” or
“Enhanced AT PZEV”. Throughout, spelling and grammatical changes have also
been made.

(a) The purpose of this subdivision is to define ZEV certification
standards. This subdivision was amended to clarify that the standards apply to 2009
through 2017 model years, rather than just models.

(b)(1)(A) The purpose of this subdivision is to describe manufacturer's
minimum percentage ZEV credit requirement. This subdivision was modified to clarify
the origin of the production number that a manufacturer's requirement is to be based
on, which is in the annual NMOG production report. The NMOG production report
submitted by a regulated manufacturer to ARB indicates the number of vehicles
delivered for sale in California, and to which standard each vehicle is certified. A
sentence was added to ensure there were no discrepancies as to which production
number is used to determine a manufacturer's requirement.

(b)(1)B) The purpose of this subdivision is fo calculate the number of
vehicles to which the percentage ZEV requirement is applied. This subdivision was
amended to organize the methods by applicable modei years and to clarify the original
intent of the language. This subdivision allows a manufacturer to switch production
determination methods, explains that production averaging has no effect on a
manufacturer's size determination, and clarifies how a manufacturer should treat
vehicles delivered for sale by other manufacturers in their production determination.
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{(b)(1)(B}1. A clarifying sentenée was added to explain that a manufacturer
could base its ZEV obligation on the number of vehicles produced and delivered for
sale in the same year, rather than on a three year average method.

(b)(1)(B)2. A sentence was added to clarify an example of how the prior year
method works.

(b)(2XD)1. The purpose of this subdivision is to describe the ZEV
requirements for LVMs for model years 2012 through 2014. The language was
amended to clarify the intent of the subdivision, which is that credits are required for
compliance and are generated from manufacturers delivering ZEVs for sale.

(b)}(2)D)2. The purpose of this subdivision is to describe the ZEV
requirements for LVMs for model years 2015 through 2017. The language was
amended to clarify the intent of the subdivision, which is that credits are required for
compliance and are generated from manufacturers delivering ZEVs for sale.

(b)}2)D)4. The purpose of this subdivision is to describe how additional
credits for ZEVs placed in transportation systems can be used to meet a
manufacturer's ZEV requirement. The language was modified to clarify that the limit
described applies to credits earned by ZEVs placed in fransportation systems.

(b){(2)(E) This subdivision is being deleted because requirements for 2018
and subsequent model years have been moved to section 1962.2.

(b)(3) This subdivision allows IVMs to meet their entire ZEV requirement
through delivering for sale PZEVs. This subdivision was amended to reduce the IVM’s
overall credit requirement in model years 2015 through 2017 to allow them more time
to transition into more stringent requirements starting in model year 2018.

(b)(4) This subdivision describes how SVMs and ILVMs are not
mandated to produce ZEVs by the ZEV regulation, but may earn and market ZEV
credits. This subdivision was clarified to ensure SVMs and ILVMs are able to earn
and market TZEV and AT PZEV credits.

, (b)(5) This subdivision is being deleted because it is not necessary to

clarify how a manufacturer is to count ZEVs and PZEV in a manufacturer’s fieet
average NMOG calculations. Section 1961 clearly explains how a PZEV and ZEV
should be counted in a manufacturer's NMOG calculations.

(bX7YA) This subdivision explains how a manufacturer applies the ZEV
regulation as the manufacturer increases its California production volume and is
redefined as a differently sized manufacturer. Currently, manufacturers are given five
years of lead time when transitioning into a larger size definition. For example, if a
manufacturer were fo increase in sales, such that its 2011 through 2013 sales average
exceeded the current large velume manufacturer threshold of 60,000 sales, the
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manufacturer would be subject to the full ZEV requirements in model year 2019.
However, due to staff proposed modifications for definition and lead time, the
language is being modified to reflect that manufacturers starting their transition before
2018 will be subject to full ZEV requirements starting in model year 2018. This
means, for example, if a manufacturer's 2013 through 2015 sales average (for the first
time) is 61,000 vehicles, then instead of being subject to large volume manufacturer
requirements in 2021, the manufacturer will be subject to large volume manufacturer
requirements in 2018. Similar language is being added to reflect that when
aggregation affects a manufacturer's size, the manufacturer will be subject to the
stepped up requirements starting in the fourth model year or in 2018, whichever
occurs first.

(bX7)C) This subdivision explains how to calculate California production
volume in change of ownership situations. This subdivision was modified to explain
how to determine the model year when a manufacturer is simultaneously producing
two model years of vehicles at the time of a change of ownership, which is to be
based on the earlier model year. Additionally, an example was added to clarify the
application of the model year determination.

(c)2)XA) This subdivision establishes which tailpipe emission standards a
PZEV is to certify fo in section 1961. This subdivision is being amended to separate
the 2009 through 2014 model years standards from the 2015 through 2017 model
year standards. This is due to new LEV llI criteria pollutant fleet standards beginning
in model year 2015. These will include new tailpipe standards for NMOG + NOx.
Staff will also be proposing new emission certification categories that go beyond
SULEV standards. Due to these change in LEV I}, the language is being modified so
that for a PZEV to earn credit within the ZEV regulation in 2015 and subsequent
model years, the vehicle must be certified to the more stringent SULEV 30 or SULEV
20 standards, and meet LEV |ll zero-evaporative standards.

(c)}2)B)  This subdivision establishes which evaporative emission
standards a PZEV is to certify to in section 1976, which is the zero evaporative
standard. This subdivision is being amended to separate 2009 through 2014 model
year standards from the 2015 through 2017 model year standards. This is due to new
LEV Il criteria poliutant fleet standards beginning in model year 2015. There will be
two options for meeting the zero evaporative emissions requirement in model year
2015 and beyond. Option 1 is identical to the current "optional zero evaporative”
requirement in that manufacturers must demonstrate a zero evaporative fuel system
using a rig test and also meet a whole vehicle test value of 350 mg. Option 2 aliows
manufacturers to demonstrate a zero evaporative system by doing a "mini rig test” and
by meeting a whole vehicle test value of 300 mg. In addition, if a manufacturer
chooses this second option, they can average among the vehicles within a standard
category. Option 1 and Option 2 are equivalent. Due to these change in LEV I, the
language is being modified so that for a PZEV to earn credit within the ZEV regulation
in 2015 and subsequent model years, the vehicle must be certified to LEV il zero
evaporative standards, but can use either option.
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{c)(3)A) The purpose of this subdivision is to show the equation for
determining a vehicle’s zero emission VMT allowance. The table within this
subdivision is being corrected to resolve inconsistencies in the zero emission VMT
allowance equation. The language has also been clarified as to the UF to be used in
determining a manufacturer's zero emission VMT allowance, which is according to
Section 4.5.2 Equation 5 and the “Fleet UF” Utility Factor Equation Coefficients in
Section 4.5.2, Table 3, in J2841 (March 2009). Also the language is being clarified
that a vehicle may not earn more than 1.39 zero emission VMT PZEV allowances.

(cX3)B) This subdivision is being deleted because no automakers have
included vehicles requiring or reguesting such exemptions in any vehicle planned
through 2017 model year.

(c)(4)B)1. The purpose of this subdivision is to describe the varying types of
advanced componentry allowances for which a manufacturer may qualify. This
subdivision is being amended to remove Type C advanced componentry allowance.
ZEV technology has advanced and staff now believes that the minimum qualifying
system should be increased to the higher voltage Type D because (1) AT PZEVs need
to make use of systems that more closely represent those that are needed for ZEVs,
and (2) no manufacturers have certified, or have disclosed plans to certify, a Type C
AT PZEV. The language prior to the table explaining the various advanced
componentry types is being amended to reflect that there are four rather than five
types of advanced componentry allowances. Additionally, the table is being updated
with new language to reflect the intent of the electric drive system peak power output
for Type F and Type G advanced componentry allowances and that the vehicle must
travel 10 miles all electrically on either the UDDS or the US06 drive schedule.

(c)(4)}B)4. This subdivision is being deleted to remove Type C advanced
componentry allowance. ZEV technology has advanced and staff now believes that
the minimum qualifying system should be increased to the higher voltage Type D
because AT PZEVs need to make use of systems that more closely represent those
that are needed for ZEVs, and no manufacturers have certified, or have disclosed
plans to certify, a Type C AT PZEV.

(c)(4)B)9. The purpose of this subdivision is to establish severability, which
allows that if any of 1962.1(c)(4)(B)1. — 8. is found, that the remainder of section _
1962.1 remains in full force and effect. The text in this subdivision is being simplified
to reflect the intent of the language.

(e)7)}B) The purpose of this subdivision is to allow a PZEV which earns a
zero-emission VMT allowance to earn an additional credit multiplier if the vehicie is
purchased or offered for an extended lease. This subdivision is being clarified to
reflect the intent that the multiplier will no longer be available after model year 2011.

(d)(B)A) The purpose of this subdivision is to define the various ZEV tiers
for determining a vehicle’s credit. This subdivision is being modified to define Type
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|.5x and Type lix vehicles (range extended BEVs), vehicles are referenced in two
other places in section 1962.1.

(d}5)C) The purpose of this subdivision is to explain how a manufacturer
earns ZEV credits, and how delivered for sale and placed in service is credited for
each ZEV. The language is being modified to reflect that a vehicle must be delivered
for sale and placed in service in the same state in order to earn the total credit
amount. This change is due to some manufacturers having internet based sales, and
questions surrounding the location of a vehicle’s delivery and placement in service.
Staff's proposed change clarifies the original intent of the provision. The language has
also been modified to place a five year limit on 2012 and prior model year ZEVs to
collect “placed in service” credit. This five year limit to ensure that the ZEVs offered to
consumers are moderately current advanced technology and advanced technology
components have not deteriorated. Additionally, the language and table have been
modified to reflect the new Type 1.5x and Type lIx category, and the amount of credits
earned in the 2012 through 2017 timeframe. The table has also been amended to
reflect that Type V ZEVSs, which are 300 mile range FCVs, earn 9 credits each in the
2015 through 2017 timeframe. This modification gives FCVs additional incentives as
compared to BEVs, which have been affected due to other modifications in this
timeframe.

(dX5)(D) The purpose of this subdivision is to allow a ZEV to earn an
additional credit multiplier if the vehicie is purchased or offered for an extended lease.
This subdivision is being clarified to refiect the intent that the muitiplier will no longer
be available after model year 2011.

(d)(5XE) The purpose of this subdivision is allow manufacturers to count a
ZEV delivered for sale and placed in service in California as if it were also delivered
for sale and placed in service in a Section 177 ZEV state.

(d)(5)E)1.a. This subdivision is being clarified to apply to manufacturers with a
ZEV requirement only, which is the original intent of the text.

(d¥5XE).b. This subdivision is being clarified to apply to manufacturers with a
ZEV requirement only, which is the original intent of the text.

(d)(5)(E)2. This subdivision is being clarified to apply to manufacturers with a
ZEV requirement only, which is the original intent of the text. This subdivision has -
also been clarified to allow Type 1.5x and Type llx vehicles under this provision,
through 2017 model year. Additionally, this subdivision is being changed to reflect
that both intermediate volume and LVMs may use this provision, not just LVMs. Also,
manufacturers producing Type 1, 1.5, and Il ZEVs, which are BEVs, may use this
provision for those vehicles through 2017 model year, rather than just 2014 model
year. California markets have matured and are well prepared for increased sales
requirements. However, markets in Section 177 ZEV states need additional time to
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prepare for ZEVs, and some vehicle manufacturers need time to expand the|r BEV
offerings to other states and to different climates.

(dY5)F) The purpose of this subdivision is to describe the specifications
and requirements that a NEV must meet in order to received ZEV credit.

(dX5)F)3. The purpose of this section is to describe the warranty that must
be offered for NEVs that qualify for credits under the ZEV regulation. The language is
being simplified and clarified to better explain rules regarding prorated NEV
warranties.

(dX5)(F)5.  This subdivision is being added to require that NEVs must meet
the charging connection standard starting in model year 2014 to ensure all electric
vehicles, including NEVs meet the same standard.

(A(BXG) This subdivision is being added to describe how Type |.5x and
Type IIx vehicles earn ZEV credit. Type 1.5x and Type lIx vehicles are BEVs equipped
with an APU.

(d)(5)(G)1' This subdivision is being added to réquire Type 1.5x and Type Ilx
vehicles to meet PZEV reqwrements ensuring the vehicles are low emitting under all
operation.

(dX8)(G)2. This subdivision is being added to require Type 1.5x and Type lIx
vehicles to meet Type G advanced componentry requirements, that is, the vehicles
must at least be able to run 10 all electric US06 miles before the APU turns on.

(d)(6)(G)3. This subdivision is being added to require the vehicle’s UDDS
range after the APU first starts is less than or equal {o the vehicle’s all electric UDDS
test range prior to the APU start. The subdivision also clarifies that the APU may not
start until the battery is being full depleted. These requirements ensure that the APU
functionality is limited and that the unit is not relied upon instead of the battery electric
power.

(d)(5)(G)4. This subdivision is being added to require that Type |.5x vehicles
must have at least 75 miles electric urban dynamometer range and that Type lIx
vehicles must have at least 100 miles electric urban dynamometer range. Staff
established a minimum range of 80 miles for Type .5x and Type lix vehicles because
the examples of “full function” BEVs coming to market all have at least 80 miles range.
It is important that the minimum range for eligibility be equivalent to full function BEVs
in the marketplace.

(92)(A) This subdivision explains how the credits earmed by a
manufacturer are expressed in the ZEV bank. This subdivision is being amended to
separate the 2009 through 2014 model years standards from the 2015 through 2017
model year standards. Up to model year 2014, ZEV credits are expressed in terms of
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g/mi NMOG. After model year 2015, the language is being modified to reflect that
ZEV credits will now be expressed in terms of whole ZEV credits. This is due to new
LEV I criteria pollutant fleet standards beginning in model year 2015.

(9)(2)(B) This subdivision explains how the credits earned by a
manufacturer are expressed in the ZEV bank. This subdivision is being amended to
separate the 2009 through 2014 model years standards from the 2015 through 2017
model year standards. Up to model year 2014, PZEV credits are expressed in terms
of g/mi NMOG. After model year 2015, the language is being modified to reflect that
PZEV credits will now be expressed in terms of whole ZEV credits. This is due to new
LEV Il criteria pollutant fleet standards. beginning in model year 2015.

(aX2)X(C) This subdivision explains that various credit types are held in
separate accounts within the ZEV bank. This subdivision is being amended to include
a separate account for Type 1.5x and Type lIx vehicles, since those credits are treated
differently.

(g)(2)(D) This subdivision is being added to clarify how ZEV credits and
debits are.to be rounded. This amendment is meant to provide clarification and to
aveid differences in calculating ZEV credits and debits.

(gH2)E) This subdivision is being added to explain how g/mi NMOG ZEV
credits will be converted into ZEV credits after 2014 model year. This will be
accomplished by dividing each manufacturers 2014 model year g/mi NMOG ZEV
credit balance by 0.035. This is due to ZEV credits being expressed in terms of whole
ZEV credits starting in model year 2015.

(9)(2)F) This subdivision is being added to explain how a manufacturer is
to convert its PZEV and AT PZEV credits for use after model year 2017. Due to staff's
proposed change no longer allowing a manufacture to meet part of its ZEV
requirement with PZEV and AT PZEV credits, manufacturers will be left with banks of
PZEV and AT PZEV credits. In a shift toward requiring manufacturers to place
vehicles rather than use banked credits in order to comply with the regulation, itis
appropriate to discount and limit the use of banked PZEV and AT PZEV credits in
2018 and subsequent model years. This provision allows manufacturers to convert
those credits through discounting the value of the credits after model year 2017 model
year compliance.

(9)(4) The purpose of this subdivision is to allow manufacturers fo earn
full credit for TZEVs and ZEVs placed in advanced demonstration programs, even if
the vehicle is not delivered for sale or placed in service. This subdivision is being
reorganized to into two subdivisions: (A) TZEVs and (B) ZEVs. This is due to
advanced demonstration programs expiring for TZEVs in 2014 model year, and
continuing for ZEVs through model year 2017. New text in subdivision (B) is
duplicative, only extending the availability of advanced demonstration credits for
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ZEVs, and describes guidelines for ZEVs placed in advanced demonstration
programs.

(@)(B)A) The purpose of this subdivision is to explain transportation system
credits and the general guidelines for manufacturers placing ZEV program vehicles
into transportation systems. This subdivision is being amended to explicitly restrict
manufacturers from being able to use subdivision 1962.1(d){(5)(E) — the travel
provision- for transportation system credits. This language is being added to clarify
the original intent of the language: manufacturers are only allowed to travel vehicle
credits, not additional credits earned by vehicles placed in specific applications.

(g)(5)XB) The purpose of this subdivision is to describe how manufacturers
~ earn transportation system credits. This subdivision is being amended to aliow Type
I.5x and Type lIx vehicles to earn transportation system credits. This is because Type
|.5x and Type lix vehicles are a new vehicle category and are to be treated the same
as ZEVs under most circumstances. The table in this subdivision is also being
amended to award fewer credits for TZEVs and ZEVs placed in transportation system
credits. Limiting the number of credits offered for reasons other than vehicle
placement is to ensure ZEV and TZEV commercial success, and simplifies the
regulation.

(9)(5XC)1.  The purpose of this subdivision is to describe the caps on the use
of credits earned by manufacturers placing ZEVs in a transportation system. This
subdivision is being amended to include Type [.5x and Type lix vehicles. This is
because Type 1.5x and Type lIx vehicles are a new vehicle category and are to be
treated the same as ZEVs under most circumstances.

(g)(bXD} The purpose of this subdivision is to explain how ARB Executive
Officer is to allocate transportation system credits to manufacturers. The intent of the
language is being clarified to specify that vehicles must be placed in a transportation
system for at least two years, as stated in 1962.1(g)(5)(A). This subdivision is also
being amended to sunset after model year 2017 compliance. It is not necessary to
continue these car sharing programs, when mostly third parties are running
transportation system programs, and earning credit, rather than the manufacturers
themselves. After meeting with the third parties responsible for transportation
systems, staff believes it is more important to establish incentive programs for
transportation system, rather than allow third parties to earn credit through
transportation systems, and sell their credits to regulated manufacturers.

(g)(6) The purpose of this subdivision is to explain how a manufacturer
submits credits for compliance with the regulation to ARB’s Executive Officer, and how
ZEV credits can be used to meet a manufacturer's obligation. This subdivision is
being amended to separate 2009 through 2014 model years from the 2015 through
2017 model years. This is due to ZEV credits being expressed in terms of ZEV
credits, instead of in g/mi NMOG ZEV credits, starting in model year 2015.
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(9)(6)XA) The purpose of this subdivision is to explain how manufacturers
are allowed to use NEV credits to meet its obligation. The table in this subdivision is
being amended to extend the caps for NEV credits through 2017. The caps through
2014 were sufficient, and it is appropriate to extend the same caps through model
year 2017.

(g9)(B6)(B) The purpose of this subdivision is to limit a large volume
manufacturer's ability to bank a ZEV credit after it is earned. After the time limit is
reached, the manufacturer may only use the banked ZEV credit to meet the portion of
its requirement that can be met with TZEVs, AT PZEVs, or PZEVs. This subdivision is
being amended to clarify the intent of the text: credits from ZEVs but not from NEVs
are limited under this provision. Additionally, this subdivision is being amended to
sunset the carry forward provisions for ZEVs after 2011 model year. Currently
requirements plateau for three years at a time but hold steady indefinitely at a
relatively low level for 2018 through 2025 model years. Because staff is proposing to
increase volumetric requirements each year for model years 2018 through 2025, itis
unlikely that manufacturers wili be able to bank large volumes of credits for later use.

(g)}B6)C) The purpose of this subdivision is to limit to two years how long
manufacturers other than LVMs are able to bank a ZEV credit after it is earned. This
subdivision is being amended to clarify the intent of the text: credits from ZEVs but not
from NEVs are limited under this provision. Additionally, this subdivision is being
amended to sunset the carry forward provisions for ZEVs after 2011 model year.
Currently requirements plateau for three years at a time but hold steady at a relatively
low level for 2018 through 2025 model years. Because staff is proposing to increase
volumetric requirements each year for model years 2018 through 2025, it is unlikely
that manufacturers will be able to bank large volumes of credits for later use.

(g6XD) This subdivision is being added to specify that manufacturers may
use Type [.5x and Type lIx vehicles to meet up to 50 percent of the portion of a
manufacturer's requirement that must be met with credits from ZEVs. Type |.5x and
Type lIx vehicle credits are limited to ensure LVMs still produce pure ZEVs in the 2012
through 2017 timeframe.

(@)7)A) This subdivision describes the amount of time a manufacturer has
to fulfill a ZEV obligation deficit. This subdivision is being amended to separate 2009
through 2014 model years from the 2015 through 2017 model years. This is due to

ZEV credits being expressed in terms of whole ZEV credits, instead of in g/mi NMOG

ZEV credits, starting in model year 2015. Additionally, the word “credits” is added
throughout to clarify that a manufacturer is required to submit credits in compliance
with the requirement, rather than vehicles. This subdivision is also being amended to
clarify the intent that only credits from ZEVs are allowed to fulfill a ZEV deficit.

(g)(8) The purpose of this subdivision is to explain that a manufacturer

will be subject to penalties if it fails to make up a ZEV deficit, and gives the equation
for calculating the resulting ZEV penalty. This subdivision is being amended to
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separate 2009 through 2014 model years from the 2015 through 2017 model years.
This is due to ZEV credits being expressed in terms of whole ZEV credits, instead of in
g/mi NMOG ZEV credits, starting in model year 2015. Staff interprets the overall
penatty for ZEV non-compliance to be $5,000 per whole credit not produced. The
language in this subdivision is being amended to reflect this intent

(i)(2) This subdivision is being added to define “auxiliary power unit”
beca_use range extended BEVs are equipped with an auxiliary power unit.

(iX3) This subdivision is being renumbered due to the addition of other
definitions. -

(iX4) This subdivision is being renumbered due to the addition of other
definitions.

(i)(5) This subdivision is being renumbered due to the addition of other
definitions.

(i)6) This subdivision defines Enhanced AT PZEVs. This subdivision

is being amended to indicate that Enhanced AT PZEV is nomenclature used through
2011 model year, and that Transitional Zero Emission Vehicle or TZEV is
interchangeable for Enhanced AT PZEV. This subdivision is being renumbered due to
the addition of other definitions.

(iX7) This subdivision is being renumbered due to the addition of other
definitions. '

(iX8) This subdivision is being renumbered due to the addition of other
definitions. '

(iX9) This subdivision is being added to define “proportional value”

because this value is used to caiculate the ratio applied to credits earned in Section
177 ZEV states for subdivision 1962.1(d)(5XE).

(iY10) This subdivision is being added to define “Range Extended
Battery Electric Vehicle” because manufacturers are allowed to meet a portion of their
obligation with this new type of vehicle.

(iY(11) This subdivision is being renumbered due to the addition of other
definitions.

(iX12) This subdivision is being renumbered due to the addition of other
definitions.
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(DH(13) This subdivision is being added to define “Transitional Zero
Emission Vehicle” to redefine Enhanced AT PZEVs, and is the new nomenclature for
these types of vehicles for 2012 and subsequent model years.

(H(14) This subdivision is being renumbered due to the addition of other
definitions.

(i¥15) This subdivision is being renumbéred due to the addition of other
definitions.

1)) The purpose of this subdivision is to define abbreviations used

throughout section 1962.1. New abbreviations are being added as appropriate.

(D(1)A) The purpose of this subdivision is to clarify that credit balances for
each type of ZEV regulation vehicle is required to be disclosed annuaily. This
subdivision is being amended to include Type 1.5x and Type lIx vehicles. This is
because Type |.5x and Type lIx vehicles are a new vehicle category and are to be
treated the same as ZEVs under most circumstances.

Health & Safety Code sections 38562 and 43018.5 are being added as references to
reflect the contribution of those sections towards the GHG emission reductions
referenced in sections 38562 and 43018.5. Health and Safety Code section 43204
was added as a reference because subdivisions 1962.1(c)(2)(D) and 1962.2(c)(2)(D)
reference the warranty requirements of California Code of Regulations subdivisions
2037(b)(2) and 2038(b)(2) and, in turn, those subdivisions reference the requirements
of Health and Safety Code section 43204.

List of Changes to “California Exhaust Emission Standards and Test
Procedures for 2009 through 2017 Model Zero-Emission Vehicles and Hybrid
Electric Vehicles in the Passenger Cars, Light-Duty Trucks and Medium-Duty
Vehicle Classes”

The test procedures are included by reference in section 1962.1, and contain an exact
copy of the regulatory text, including the amendments being proposed in section
1962.1 in Section C. Previously, section 1962.1 and incorporated test procedures
applied to 2009 and subsequent model years. Section 1962.1 and its incorporated
test procedure now apply to 2009 through 2017 model years, and a new section
(section 1962.2) and its incorporated test procedures apply to 2018 and subsequent
model years. Language is being changed throughout the test procedures to clarify the
applicable model years. Additionally, due to the addition of a new Section E, existing
Sections E through | have been renumbered accordingly.
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Section B. Definitions and Terminology

“All-Electric Range” — This definition is being amended to remove language that
applies to blended off vehicle charge capable hybrid electric vehicles because
equivalent all electric range does not mean all electric range.

“Auxiliary power unit” — This definition is being amended to add language that
specifies what auxiliary power unit means for the purpases of range extended BEVs.
This definition conforms with the definition found in section 1962.1.

“‘Enhanced AT PZEV” — This definition is being amended to apply only to model year
2009 through 2011 vehicles, due to new nomenclature used in model year 2012 and
subsequent model years. Additionally, clarification is being added to the definition that
Transitional Zero Emission Vehicle or TZEV means Enhanced AT PZEV.

“‘Proportional value” — This definition is being added to define the value used to
calculate the ratio applied to credits earned in Section 177 ZEV states for

subdivision 1962.1 (d)}(5)(E) (subdivision C.4.5(e) of test procedures).

“Range extended battery electric vehicle” — This definition is being added to define a
new vehicle category with which manufacturers are allowed to meet a portion of their
obligation.

“Transitional zerc emission vehicle” — This definition is being added to redefine
Enhanced AT PZEVs, and is the new nomenclature for these types of vehicles in 2012
‘and subsequent model years.

“Type 1.5x”- This definition is being added to define a new vehicle category with which
manufacturers are allowed to meet a portion of their obligation.

“Type HIx" - This definition is being added to define a new vehicle category with which
manufacturers are allowed to meet a portion of their obligation.

‘Zero Emission Vehicle Miles Traveled” — This definition is being amended to clarify
that “VMT” means vehicle miles traveled.

Section C. Zero Emission Vehicle Standards

The amendments made throughout section 1962.1 have been duplicated in this
section of the test procedure. :

Section D. Certification Requirements
D.1. This subdivision exempts ZEVs from all mileage and service accumulation,

durability-data vehicle, and emission-data vehicle testing, because ZEVs do not emit.
This subdivision is being amended to ensure Type 1.5x and Type lIx vehicles are not
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exempt from such requirements because these vehicles have tailpipe and evaporative
emissions.

Section E. Determination of NEV Acceleration, Top Speed, and Constant Speed
Range

This new subdivision is being added to specify testing methods for NEV certification.

Section G. Test Procedures for 2012 and Subsequent Model Off-Vehicle Charge
Capable Hybrid Electric Vehicles.

G.12 This new subdivision is needed to establish the calculations that must be
used to determine the GHG emissions values attributable to off vehicle charge
capable hybrid electric vehicles for the 2017 and subsequent mode! years.

G121 This subdivision is needed to calculate the combined city/highway GHG
emissions value for an off-vehicle charge capable hybrid electric vehicle.

G.12.2 This subdivision is needed to calculate the city (urban) GHG emissions
value for off-vehicle charge capable hybrid electric vehicles.

G.12.21 This subdivision is needed to provide the equation used to calculate the
urban GHG emissions value for off vehicle charge capable hybrid electric vehicles.

G.12.2.2 This subdivision is needed to define the “Charge-Depleting to Charge-
Sustaining Range” that is used in the calculations in subsections G.12.2.5 and G.12.3.

G.12.2.3 This subdivision is needed to provide the utility factors for urban and
highway cycles that are used in the calculations in subsections G.12.2.1 and G.12.3.

G.12.2.4  This subdivision is needed to provide the equation used to calculate the
charge-depleting GHG rate from electricity use in each test cycle used in the
calculation in subsection G.12.2.1.

G.12.2.5 This subdivision is needed to provide the equation used to calculate the
urban or highway charge-depleting electricity use used in the calculation in subsection
G.12.2.4.

G.12.2.6 This subdivision is needed to provide the equation used to calculate the
weighted CO, mass emissions of the charge-sustaining test used in the caiculation in
subsection G.12.2.1.

G.12.3 This subdivision is needed to calculate the highway GHG emissions
value for off vehicle charge capable hybrid electric vehicles.

95



Section K. Advanced Technology Demonstration Program Data Requirements
This new subdivision is being added to specify what is required of manufacturers to
submit to ARB’s Executive Officer for approval of credits earned in an advanced
technology demonstration program, according to subdivision 1962.1(g)(4) (subdivision
C.7.4 of test procedures). These data requirements have been available in
Manufacturers Advisory Correspondence 06-02, and have now been added to these
test procedures.

K.1. The purpose of this subdivision is to request a project description,
including a general description, goal, objectives, and location of the advanced
demonstration project.

K.2. The purpose of this subdivision is to request vehicle data, including the
vehicle’s model, model year, date placed in program, and vehicle identification number
of the vehicle being demonstrated.

K.3. The purpose of this subdivision is to request the vehicle specifications
including its class, curb weight, payload, electric range, fuel economy, fuel type,
refueling time, electric motor output, hybrid energy storage, and fuel cell stack type, if
applicable. This information is necessary for staff to gain more knowledge regarding
the vehicle’s technology.

Section L. Fast Refueling Capability

This new subdivision is being added to outline the criterion to verify a Type lll, Type
IV, and Type V ZEV'’s fast refueling capability. These criterion for fast refueling
capability have been available in Manufacturers Advisory Correspondence 06-02, and
have now been added to these test procedures.

§1962.2 Zero-Emission Vehicle Standards for 2018 and Subsequent Model
Year Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles.

This new section 1962.2, CCR, title 13 is being added to describe the ZEV
requirements for 2018 and subsequent model years, and is similar in style and
structure to section 1962.1.

(a) The purpose of this subdivision explains the ZEV emission
standard, and allows ARB’s Executive Officer to certify vehicles as ZEVs that meet the
definition of the standard.

(b) The purpose of this subdivision is to outline the percentage ZEV
requirements for manufacturers.
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(b)(1) The purpose of this subdivision is to describe the percentage ZEV
requirement, and how to calculate the number of vehicle to which the percentage ZEV
requirements applies.

(b)(1XA) The purpose of this subdivision is to describe the basic credit
percentage requirement for each year that must be ZEVs, and that the ZEV
requirement is to be based on the manufacturer's annua! NMOG production report.

‘This is a report submitted by a regulated manufacturer to ARB that indicates the
number of vehicles delivered for sale in California, and to which standard each vehicle
is certified.

, (b)Y(1)(B) The purpose of this subdivision is to calculate the number of

vehicles to which the percentage ZEV requirement is applied. This subdivision also
describes that production averaging has no effect on a manufacturer’s size
determination and clarifies how a manufacturer should treat vehicles delivered for sale
by other manufacturers in'their production determination.

(b)(1)(B)3. The purpose of this subdivision is to allow manufacturers to elect
a same year calculation method if the manufacturer applies to ARB’s Executive Officer
under the circumstances if the manufacturer’s volume of PCs and LDTs produced and
delivered for sale in California has decreased by 40 percent from the previous year
due to circumstances that were unforeseeable and beyond its control. A manufacturer
may only elect this option for 2 years. -

(b)(1XD) The purpose of this subdivision is to exclude NEVs produced by
the manufacturer itself or by a subsidiary from a manufacturer’s applicable sales
volume to which the ZEV requirement is applied. This prevents manufacturers
producing only NEVs from generating a larger requirement than can be fulfilled, since
each NEV is worth less than one ZEV credit.

(bX2) The purpose of this subdivision is to describe the ZEV
requirements for LVMs.

(bX2)E) The purpose of this subdivision is to describe the requirements
and allowed usage of credits from TZEVs for model year 2018 through 2025. The
table describes the portion of the requirement that must be met with credits from ZEVs
and the portion of the requirement that is allowed to be met with credits from TZEVs.

(bY(2)(F) The purpose of this subdivision is to describe the requirements
and allowed usage of credits from TZEVs for 2026 and subsequent model years.

(b)(3) The purpose of this subdivision is to describe how |VMs are

allowed to meet their 2018 and subsequent model year requirements, which is with
credits from TZEVs.
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(b)(4) The purpose of this subdivision is to exempt SVMs from meeting
ZEV percentage credit requirements, but to allow a SVM to earn, bank, market, and
trade credits for the ZEVs and TZEVs it produces.

(bX7) The purpose of this subdivision is to describe the lead time and
method for determining when and how a manufacturer is subject to requirements as it
increases and decreases in size definition.

(bX7XA) The purpose of this subdivision is to describe that a manufacturer
increasing in size, either due to aggregation or through increase in the manufacturer's
sales, will become subject to more stringent requirements after the manufacturer has
three consecutive sales averages above the intermediate or large volume thresholds.

(bX7)B) The purpose of this subdivision is to describe that a manufacturer
decreasing in size will become subject to less stringent requirements after the
manufacturer has three consecutive sales averages below the intermediate or small
volume thresholds.

- (BX7XC) This subdivision explains how to calculate California production
volume in change of ownership situations.

, (c) This subdivision describes the requirements and credits for
TZEVs.

(c)(1) This subdivision introduces the rest of the subdivision.

(c)2) This subdivision outlines the requirements that a vehicle must

" meet in order to be eligible for credit through the ZEV regulation.

'(c)(2)(A) This subdivision describes that a ma.nufacturer must certify to
- SULEV tailpipe standards, even if the vehicle is bi-fuel, fuel flexible and dual-fuel
capable,

(c)2)B) This subdivision describes the evaporative emissions standards a
TZEV must certify to in order to receive credit.

(e)}2)(C) This subdivision describes the on-board diagnostic requirements
for 150,000 miles that a TZEV must meet in order to receive credit.

(c)X2)(D) This subdivision describes the warranty a manufacturer must
provide for each TZEV in order to receive credit.

(€)3) This subdivision describes the allowances a TZEV can earn.

(cX3)A) This subdivision describes how a manufacturer is to calculate its
zero emission VMT allowance. The table in this subdivision describes equations
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manufacturers must use to determine their zero emission VMT allowance and that
TZEVs with less than 10 all electric UDDS does not qualify for this allowance.

(c)(3)(A)1.  This subdivision allows TZEVs with 10 miles all electric range on
the US06 drive schedule to receive additional credits.

(c)(3)XE) This subdivision describes the minimum requirements for HICE
vehicies and the amount of credit each HICE vehicle is to earn.

(d) This subdivision describes the requirements and credits for ZEVs.

(d)(5) This subdivision describes the various types of credits for 2018
and subsequent model year ZEVs.

(d)}(5)(A) This subdivision describes how a manufacturer is to calculate the
amount of credit earned by each ZEV, which is based on range, according to the
equation in this subdivision.

(d)}5)A)1.  This subdivision requires all ZEVs to have greater than 50 UDDS
all electric miles in order to receive credit.

(d}5)(A)2. This subdivision caps the amount of credit that may be received
through the equation in subdivision 1962.2(d)(5)(A) for each ZEV.

(d)5)E) This subdivision allows manufacturers to count hydrogen FCVs
delivered for sale and placed in service in California to be counted toward meeting the
manufacturer's requirement in the Section 177 ZEV states that have adopted the ZEV
regulation. This is due to hydrogen FCVs being dependent on hydrogen
infrastructure, which is less robust in the Section 177 ZEV states.

(d)(5)(F) This subdivision describes how NEVs are eligible to receive 0.15
credits. _

(d)(5)F)1.  This subdivision describes the technical specifications that NEVs
must meet in order to receive credit. These specifications guarantee only the most
advanced NEVs are eligible to receive credit.

(d)(5)F)1.a. This subdivision describes the acceleration requirements that a
NEV must meet in order to receive credits.

(d)(5)(F)1.b. This subdivision describes the top speed requirements that a NEV
must meet in order to receive credits.

(d)5)(F)1.c. This subdivision describes the constant speed range
requirements that a NEV must meet in order to receive credits.
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(d)(5)F)2.. This subdivision describes the battery requirements that a NEV
must meet in order to receive credits.

(d)(5XF)3.  This subdivision describes the warranty requirements that a NEV
must meet in order to receive credits.

(d)(5)F)4. This subdivision describes the charging requirements that a NEV
must meet in order to receive credits.

(d)5XG) This subdivision describes the requirements manufacturers must
meet in order for BEVxs, which is a BEV with an APU for back-up power to be eligible
to receive credit.

(d)(5)(G)1. This subdivision describes the emissions requirements a BEVx
must meet in order to receive credit to ensure the vehicle is low-emitting under all
circumstances.

(d)(5)G)2. This subdivision requires the vehicle’s UDDS all electric range
after the APU first starts is less than or equal to the vehicle’s all electric UDDS test
range prior to the APU start. The subdivision also clarifies that the APU may not start
until the battery is being full depleted. These requirements ensure that the APU

functionality is limited and that the unit is not relied upon instead of the battery electric
power.

(d)(5XG)3. This subdivision requires that in order to receive credit, BEVxs
must have at least 80 miles UDDS all electric range.

(9) The purpose of this subdivision it to describe the generation and
use of credits, as well as the calculations of penalties if the manufacturer is unabie to
make up a deficit in meeting its ZEV obligation.

(9)(1) This subdivision allows manufacturers to bank ZEV credits
produced in excess of its requirement.

(g)2) This subdivision describes how manufacturers are to calculate
and maintain credits earned under this regulation.

(g)(2)A) This subdivision describes that credits from ZEVs shall be
expressed in terms of credits, and that those credits may be applied toward meeting a
manufacturer's ZEV requirement.

(@)(2)(B) This subdivision describes that credits from TZEVs shall be

expressed in terms of credits, and that those credits may be applied toward meeting a
manufacturer's ZEV requirement.
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(@)2)(C) This subdivision describes that a manufacturer's various credits
will be maintained in separate accounts within the ZEV bank.

(g)(2)(D) This subdivision describes how ZEV credits and debits are to be
rounded. The language is meant to provide clarification and to avoid differences in -
caiculating ZEV credits and debits.

(9)(3) This subdivision allows manufacturers to earn credit for MDVs
produced as ZEVs or TZEVs, and apply those credits towards its ZEV obligation.

(g)4) This subdivision outlines how manufacturers other than LVMs are
to earn advanced demonstration credits for ZEVs and BEVxs.

(9)(4)(B) This subdivision describes the requirements and limits for
manufacturers other than LVMs that place ZEVs in advance demonstration programs,
and earn credit as if the vehicle was delivered for sale.

(g)(B) “This subdivision describes how ZEV credits earned by vehicle
placed in transportation systems may be used in 2018 and subsequent model years.

(9)(5XC) This subdivision describes the limits on the use of transportation
system credits for meeting a manufacturer’s requirement.

(9)(5)C)1. This subdivision describes the treatment and limits on the use of
transportation system credits earned by ZEVs and BEVxs for meeting a
manufacturer's requirement. ‘

(Q)(S)(C)Z. This subdivision describes the treatment and limits on the use of
transportation system credits earned by TZEVs for meeting a manufacturer's
requirement.

{g)(6) This subdivision describes how a manufacturer submits credits for

compliance with the regulation to ARB's Executive Officer, and how ZEV credits can
be used to meet a manufacturer’'s obligation.

(g)B)A) This subdivision describes how discounted PZEV and AT PZEV
credits and NEV credits may be used to meet a portion of a manufacturer's obllgatlon
and that these credits expire after model year 2025. -

(g)(6)B) This subdivision describes how BEVx credits may be used to
meet a portion of a manufacturer's obligation.

(9)(BXC) This subdivision describes how a manufacturer applies for,
generates, calculates, and uses GHG-ZEV over compliance credits.
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(9)(6)(C)1.  This subdivision allows a manufacturer to apply to ARB’s
Executive Officer to be eligible to generate GHG-ZEV over-compliance credits, no
later than May 1, 2018.

(@)(6)C)1.a. This subdivision disqualifies a manufacturer with any outstanding
2017 and previous model year debits from compliance with the GHG fleet standards,
according to sections 1961.1 and 1961.3.

(9)(6)(C)1.b. This subdivision disqualifies a manufacturer with any outstanding
2017 and previous model year debits from compliance with the ZEV regulations,
according to sections 1962.1.

(9)(6)(C)1.c. This subdivision requires a manufacturer to submit documentation
of its projected product plan to show systematic over compliance by at east 2.0
gCO2/mi of its section 1961.3 requirements for 2018 through 2021 model year and
commitment to do so in each year.

(g)(B6)C)2. This subdivision describes how a manufacturer is to calculate its
over compliance with section 1961.3, which will be based on the previous model year.

(9)(6)(C)2.a. This subdivision requires that a manufacturer must over comply
with section 1961.3 by at least 2.0 gCO,/mi and describes the equation used for
catculating GHG-ZEV over compliance credits for use towards meeting a
manufacturer's ZEV requirement.

(@)(6)(C)2.b. This subdivision prohibits the use of multipliers earned under
subdivision 1961.3(b)(9) to calculate a manufacturer's GHG-ZEV over compliance
credits.

(g)(G)(C)2.c.v This subdivision prohibits the use of banked gCO2/mi credits to
be used in the GHG-ZEV over compliance credit calculation.

(9)(6)C)3. The purpose of this subdivision to limit the way GHG-ZEV over
compliance credits may be used to meet a manufacturer’s requirement in model years
2018 through 2021, as well as the limits on how the GHG-ZEV over compliance
credits may be used towards meeting the minimum portion of 2 manufacturer's
requirement that must be met with ZEVs. This subdivision also prohibits a
manufacturer from banking these credits for use in subsequent model years, and
requires a manufacturer to remove the gCO»/miused to calculate the GHG-ZEV over
compliances credits from its GHG compliance bank, and cannot bank for future
compliance toward 1961.3.

(9)(6)(C)4. This subdivision describes what is required of a manufacturer
when submitting GHG-ZEV over compliance credits.
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(@)(B)(C)4.a. This subdivision provides that a manufacturer who is granted the
ability to generate GHG-ZEV over compliance credits and fails to over-comply by at
least 2.0 gCO»/miwill be subject to the full ZEV requirements for the model year and
future model year, and will no longer be eligible to receive GHG-ZEV over compliance
credits.

(g} This subdivision describes the requirement and time limit to fulfill
a ZEV deficit, as well as the penalties a manufacturer would be subject to if the
manufacturer failed to make up a ZEV deficit.

(9)7)A) This subdivision describes the amount of time — one year — a
manufacturer has to fulfill a ZEV obligation deficit, and that only credits from ZEVs
may be used to fulfill a manufacturer’s deficit.

(g)(8) This subdivision describes the penalties for failure to comply with
the ZEV regulation, and the equation used to calcuiate a manufacturer's penalty -
because a manufacturer incurs a penalty if out of compliance with the regulation.

(h) This subdivision describes the documents used to certify and
determine compliance with the ZEV regulation. ‘

(h)(1) This subdivision names the test procedures used for certification
to determine compliance with the ZEV regulation: “California Exhaust Emission
Standards and Test Procedures for 2018 and Subsequent Model Zerc-Emission
Vehicles and Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck and
Medium-Duty Vehicle Classes.”

(h)(2) This subdivision names the test procedures for determining
compliance with NEV requirements.

(i) This subdivision holds the definitions for section 1962.2.

(1) This subdivision defines “auxiliary power unit’ because range
extended BEVs are equipped with an auxiliary power unit.

()2) This subdivision defines “charge depletion range actual” because
a TZEVs charge depletion range actual is used to calculate its zero emission VMT,
allowance.

(iX3) This subdivision defines “discounted PZEV and AT PZEV credits”
because manufacturers are allowed to use discounted PZEV and AT PZEV credits in
meeting a portion of their overall requirement.

(iX4) This subdivision defines “energy storage device” because a
TZEV's extended warranty covers the vehicle’s energy storage device.
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(iX5) This subdivision defines “hydrogen fuel cell vehicle” because
manufacturers are allowed to meet a portion of their obligation with hydrogen fuel cell
vehicles, and these vehicles are eligible for subdivision 1962.2(d)(5)(E).

(iX6) This subdivision defines “hydrogen internal combustion engine

vehicle” because manufacturers are allowed to meet a portion of their obligation with
hydrogen internal combustion engine vehicles.

(D7) This subdivision defines “majority ownership situations” because
manufacturers are to aggregate their sales with another manufacturer for
determination of size definition in majority ownership situations.

(i)8) This subdivision defines “manufacturer US PC and LDT Sales”
because manufacturer's US PC and LDT sales are used to calculate a manufacturer
GHG-ZEV over compliance credits.

(iX9) This subdivision defines “neighborhood electric vehicles” because
manufacturers are allowed to meet a portion of their obligation with neighborhood
electric vehicles.

(H(10) This subdivision defines “placed in service” because in order for
hydrogen FCVs to be eligible for subdivision 1962.2(d)(5)(E), the vehicles must be
placed in service.

(11) This subdivision defines “proportional value” because this value is
used to calculate the ratio applied to credits earned in Section 177 ZEV states for
subdivision 1962.2(d}(5XE).

(H(11) - This subdivision defines “range extended battery electric vehicle”
because manufacturers are allowed to meet a portion of their obligation with range
extended BEVs.

(i)(12) This subdivision defines “section 177 state” because the federal
Clean Air Act allows other states to adopt this ZEV regulation and the term is used
throughout subdivision 1962.2(d)(5)(E) .

(H(13) This subdivision defines “transitional zero emission vehicle”
because manufacturers are allowed to meet a portion of their obligation with
transitional zero emission vehicles.

(H(14) This subdivision defines “zero emission vehicle” because
manufacturers are required to comply with the regulation with zero emission vehicles.

(i)(15) This subdivision defines “zero emission vehicle fuel” because this
phrase is used in the definition for transitional zero emission vehicle,
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() This subdivision lists the abbreviations used throughout section
1962.2.

(K) This subdivision ensures that each section of 1862.2 is severable,
meaning that if a section is to be deemed unenforceable, the remainder of the section
remains in full force and effect.

(h This subdivision requirés that records for the vehicles subject to
the ZEV reguiation be subject to public disclosure.

(H(1) This subdivision requires that a manufacturer’s annual production
data and credits per ZEVs and TZEV produces are subject to public disclosure.

(N(2) ~ This subdivision outlines the details for a manufacturer's annual
credit balance. ‘

(D(2)(A) This subdivision requires individual ZEV credit balances from
each vehicle category be subject to public disclosure.

(I{2)(B) This subdivision requires credits earmned for vehicles placed in
advanced demonstration programs be subject to public disclosure.

(N2)(C) This subdivision requires credits earned for vehicles placed in
transportation systems be subject to public disclosure.

(N(2)(D) This subdivision requires credits earned, including credits
purchased or traded with another party, including the parties themselves be subject to
public disclosure.

List of Changes to “California Exhaust Emission Standards and Test
Procedures for 2018 and Subsequent Model Zero-Emission Vehicles and Hybrid
Electric Vehicles in the Passenger Cars, Light-Duty Trucks and Medium-Duty
Vehicle Classes”

This test procedure is included by reference in section 1962.2, and contains an exact
copy of the regulatory text, including the amendments being proposed in section
1962.1 in Section C. Sections A, B, D, E, F, G, H. |, J, K, and L are identical to those
in the “California Exhaust Emission Standards and Test Procedures for 2009 through
2017 Model Zero-Emission Vehicles and Hybrid Etectric Vehicles in the Passenger
Cars, Light-Duty Trucks and Medium-Duty Vehicle Classes,” as amended in this
rulemaking.

§1962.3 Electric Vehicle Charging Requirements

(a)  This subdivision describes the vehicles subject to the requirements of
section 1962.3. This subdivision is being amended to include range extended BEVSs,
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to make this section applicable to NEVs starting in model year 2014, to delete the
requirement that only ZEVs earning more than one credit must comply with these
requirements, and to remove hybrids only capable of Level 1 charging from the
requirement, because these vehicles are not anticipated in the future.

(b)(1) This subsection specifies the definitions applicable to section 1962.3.
This subdivision is being amended to include the definitions from 1962.2 because this
part of the CCR holds requirements for 2018 and subsequent model years.

(b)(2} This subsection defines Level 1 charging. This subdivision is being
deleted because vehicles only capable of Level 1 charge are not anticipated in the
future.

(cX1) This subdivision specifies the requirements for an applicable vehicle's on
board charger. This subdivision is being clarified to reflect the original intent that a
vehicle’'s charging port and system is also required to meet the specific AC Level 1
and Level 2 charging contained in Society of Automotive Engineers J1772, JAN2010,
titled “SAE Electric Vehicle and Plug in Hybrid Electric Vehicle Conductive Charge
Coupler’. This subdivision has also been clarified from 3.3 kilovolt amps to kWs to be
more precise, and an alternative is being added to allow vehicles with smaller battery
packs to comply with the section 1962.3 requirements if the vehicle is able to fully
charge in less than 4 hours.

Health & Safety Code sections 38562 and 43018.5 are being added as references to

reflect the contribution of those sections towards the GHG emission reductions
referenced in sections 38562 and 43018.5.
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Appendix A-1
PROPOSED REGULATION ORDER

Amend section 1962.1, title 13, California Code of Regulation (CCR), to read as follows:

[Note: Set forth below are the 2012 amendments to the California zero emission vehicle
(ZEV) regulation. The text of the amendments is shown in underline to indicate
additions and strikeeowut to indicate deletions, compared to the preexisting regulatory
language.]

§ 1962.1 Zero-Emission Vehicle Standards for 2009 and Subsegquentthrough
2017 Model Year Passenger Cars, Light-Duty Trucks, and Medium-
Duty Vehicles.

(a) ZEV Emission Standard. The Executive Officer shall certify new 2009
and-subsequentthrough 2017 model year passenger cars, light-duty trucks and
medium-duty vehicles as ZEVs if the vehicles produce zero exhaust emissions of any
criteria pollutant (or precursor pollutant) under any and all possible operational modes
and conditions.

(b) Percentage ZEV Requirements.
(1)  General Percentage ZEV Requirement.

(A) Basic Requirement. The minimum percentage ZEV requirement for
each manufacturer is listed in the table below as the percentage of the PCs and LDT1s,
and LDT2s to the extent required by sectiensubdivision (b)(1)(C), produced by the
manufacturer and delivered for sale in California that must be ZEVs, subject to the
conditions in this sestiopsubdivision 1962.1(b). The ZEV requirement will be based on
the annual NMOG production report for the appropriate model year.

Model Years Minimum ZEV Requirement
2009 through 2011 11 %
2012 through 2014 12 %
2015 through 2017 14 %
2018-and subseguent 16 %

(B) Calculating the Number of Vehicles to Which the Percentage ZEV
Requirement is Applied. For purposes of calculating a manufacturer’s requirement in
subdivision 1962.1(b)(1) for model years 2009 through 2017, a manufacturer may use a
three year average method or same model year method, as described below in sections
1. and 2. A manufacturer may switch methods on an annual basis. This production
averaqging is used to determine ZEV requirements specified in subdivision 1962.1
(bY(1)A) only, and has no effect on a manufacturer's size determination, specified in

section 1900. In applying the ZEV requirement, a PC, LDT1, or LDT2, that is produced

§1962.1
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by one manufacturer (e.g., Manufacturer A}, but is marketed in California by another
manufacturer (e.q.. Manufacturer B) under the other manufacturer's (Manufacturer B)
nameplate, shall be treated as having been produced by the marketmq manufacturer
(Manufacturer B).

1. For the 2009 through 2011 model years, a manufacturer’s
production volume of PCs and LDT1s, and LDT2s as applicable, produced and
delivered for sale in California will be based on the three-year average of the
manufacturer's volume of PCs and LDT1s, and LDT2s as applicable, produced and
delivered for sale in California in the 2003 through 2005 model years. As an alternative
to the three-year averaging of prior year production described above, a manufacturer
may elect to base its ZEV obligation on the number of PCs and LDT1s, and LDTZs, as
applicable, produced by the manufacturer and delivered for sale in California that same

model year.

2. For 2012 and subseguentthrough 2017 model years, a
manufacturer's production volume for the given model year will be based on the three-

year average of the manufacturer's volume of PCs and L.DT1s, and LDTZs, as
applicable, produced and delivered for sale in California in the prior fourth, fifth and
sixth model year (for example, 2013 model year ZEV requirements will be based on
California production volume of PCs and LDT4s, ard-LBF2s-as-applicable; for the 2007
to 2009 model years, and 2014 model vear ZEV requirements will be based on
Cahforma productlon volume of PCs and LDTs for the 2008 to 2010 model years).

eﬁeet—en—a—mam#aetu%e%s—s-rae—de%aﬂmeaﬂeﬂ— As an alternatlve to the three year
averaging of prior year production described above, a manufacturer may elect to base
its ZEV obiigation on the number of PCs and LDT1s, and LDTZs, as applicable,
produced by the manufacturer and delivered for sale in California that same model

(C) Phase-in of ZEV Requirements for LDT2s. Beginning with the
ZEV requirements for the 2009 model year, a manufacturer's LDT2 production shall be
included in determining the manufacturer’'s overall ZEV requirement under
sectionsubdivision (b){(1)A) in the i increasing percentages shown in the table below.

2009 2010 2011 2012+
51% 68% 85% 100%

| (D)  Exclusion of ZEVs in Determining a Manufacturer’s Sales
Volume. |n calculating, for purposes of sestionssubdivisions 1962.1(b)(1)(B) and

§1962.1
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1962.1(b)Y1)(C), the volume of PCs, LDT1s, and LDT2s that a manufacturer has
produced and delivered for sale in California, the manufacturer shall exclude the
number of ZEVs produced by the manufacturer, or by a subsidiary in which that the
manufacturer has a greater than 50 percent ownership interest, and delivered for sale
in California.

(2) Requirements for Large Volume Manufacturers.

(A)  Primary Requirements for Large Volume Manufacturers
through Model Year 2011.

In the 2009 through 2011 model years, a manufacturer must meet at least
22.5 percent of its ZEV requirement with ZEVs or ZEV credits generated by such
vehicles, and at least another 22.5 percent with ZEVs, AT PZEVs, or credits generated
by such vehicles. The remainder of the manufacturer's ZEV requirement may be met
using PZEVs or credits generated by such vehicles.

(B) Alternative Requirements for Large Volume Manufacturers
through Model Year 2011.

1. Minimum Floor for Production of Type il ZEVs.
a. [Reserved].

b. Requirement for the 2009-2011 Model Years. A manufacturer
electing the aiternative compliance requirements during model years 2009 through
2011 must produce ZEV credits equal to 0.82 percent of the manufacturer's average
annual California sales of PCs and LDT1s, and LDT2s, as applicable, over the three
year period from model years 2003 through 2005, theughthrough production, delivery
for sale, and placement in service of ZEVs, other than NEVs and Type 0 ZEVs, using
the credit substitution ratios for each ZEV Type compared to a Type Ill prescribed in the
table below, or submit an equivalent number of credits generated by such vehicles.

ZEV Types Credit Substitution Ratio
Compared To A Type lll ZEV
Type | 2
Type 1.5 1.6
Type |l 1.33
Type IV 0.8
Type V 0.57

i. Manufacturers may use credits generated by 1997-2003 model
year ZEVs that qualify for an extended service multiplier under sestiersubdivision
1962.1(f) for a year during calendar years 2009-2011, provided that 33 years of such a
multiplier will equai 4 ZEV credits.

§1962.1
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c. [Reserved].
d. [Reserved].
e. | [Reserved].

f. Exclusion of Additional Credits for Transportation Systems.
Any additional credits for transportation systems generated in accordance with
sectionsubdivision 1962.1(g)(5) shall not be counted towards compliance with this
sectionrsubdivision 1962.1(b)}2)(B)1.b.

_ g. Carry-over of Excess Credits. ZEV credits generated from
excess production in model years 2005 through 2008 may be carried forward and
applied to the 2009 through 2011 minimum floor requirement specified in
sectionsubdivision 1962.1(b)(2)(B)1.b. provided that the value of these carryover credits
~ shall be based on the model year in which the credits are used. Beginning with the
2012 model year, these credits may no longer be used to meet the ZEV requirement
specified in subdivision 1962.1(H)(2}B)1.b.; they may be used as Erhanced-AT
PZEVTZEV, AT PZEV, or PZEV credits. ZEV credits earned in model year 2009-and
subsegquentthrough 2011 would be allowed to be carried forward for two years for
application to the ZEV requirement. For example, ZEV credit earned in the 2010 model
year would retain full flexibility through the 2012 model year. Starting 2013 model vear,
at-which-time-that credit could only be used as Erhanced AT PZEVTZEV, AT PZEV, or
PZEV credits, and could not be used to satisfy the ZEV credit obligation, which may
only be satisfied with credit generated from ZEVs.

h. Failure to Meet Requirement for Production of ZEVs. A
manufacturer that, after electing the alternative requirements in -
sectiopsubdivision 1962.1(b)(2)(B) for any model year from 2009 through 2011, fails to
meet the requirement in sestenasubdivision 1962.1(b)(2)(B}1.b. by the end of the 2011
model year, shall be treated as subject to the primary requirements in
sectionsubdivision 1962.1(b){(2)(A) for the 2009 through 2011 model years.

i. Rounding Convention. The number of ZEVs needed for a
manufacturer under sestieasubdivision 1962.1(b)(2)(B)1.b. shall be rounded to the
nearest whole number.

2. Compliance with Percentage’ ZEV Requirements. In the 2009
through 2011 model years, a manufacturer electing the alternative compliance
requirements in a given model year must meet at least 45 percent of its ZEV
requirement for that model year with ZEVs, AT PZEVs, or Erhanced A PZEVSTZEVS,
or credits generated from such vehicles. ZEV credits generated for compliance with the
alternative requirements during any given model year will be applied to the 45 percent
which may be met with ZEVs, AT PZEVs, Erhanced- AT RZEVSTZEVSs, or credits
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generated from such vehicles, but not PZEVs. The remainder of the manufacturer's
ZEV requirement may be met using PZEVs or credits generated from such vehicles.

3. Sunset of Alternative Requirements after the 2011 Model Year.
The alternative requirements in sectionsubdivision 1962.1(b)}(2)(B) are not available
after the 2011 model year.

(C) Election of the Primary or Alternative Requirements for Large
Volume Manufacturers for the 2009 through 2011 Model Years. A manufacturer
shall be subject to the primary ZEV requirements for the 2009 model year unless it
notifies the Executive Officer in writing prior to the start of the 2009 model year that it is
electing to be subject to the alternative compliance requirements for that model year.
Thereafter, a manufacturer shall be subject to the same compliance option as applied
in the previous model year unless it notifies the Executive Officer in writing prior to the
start of a new model year that it is electing to switch to the other compliance option for
that new model year. However, a manufacturer that has previously elected the primary
ZEV requirements for one or more of the 2009 through 2011 model years may prior to
the end of the 2011 model year elect the alternative compliance requirements for the
2009 through 2011 model years upon a demonstration that it has complied with all of
the applicable requirements for that period in seetiensubdivision 1962.1(b)(2)B)1.b.
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(D) Requirements for Large Volume Manufacturers in Model Years
2012 through 2017.

1. 2012 through 2014 Requirements. On an annual basis, aA
manufacturer must mest the total ZEV obligation with ZEV.s-er-ZEV credits generated -
by such vehicles, excluding_credits generated by NEVs and Type 0 ZEVs equal to at
least 0.79% of its annual sales, using either production volume determination method
described in sestiensubdivision 1962.1(b)(1)(B). No more than 50% of the total
obligation may be met with credits generated from PZEVs. No more than 75% of the
total obligation may be met with credits generated from AT PZEVs. No more than
93.4% may be met with Enhanced-AT-PZEVs credits generated from TZEVs, Type 0
ZEVs, and NEVs, as limited in seetionsubdivision 1962.1(g)(6). The entire requirerrent
obligation may be met sclely with credits generated from ZEVs.

2, 2015 through 2017 Requirements. On an annual basis, aA
manufacturer must meet the total ZEV obligation with ZEMs-erZEV credits generated
by such vehicles, excluding_credits generated by NEVs and Type 0 ZEVs, equal to at
least 3% of its annual sales, using either production volume determination methoad
described in sestiensubdivision 1962.1(b)(1)(B). No more than 42.8% of the total
obligation may be met with credits generated from PZEVs. No more than 57.1% of the
total obligation may be met with credits generated from AT PZEVs. No more than
78.5% may be met with Erhanced-AT-RZEVs credits generated from TZEVs, Type 0
ZEVs, and NEVs, as limited in sectionsubdivision 1962.1(g)(6). The entire requirerment
obligation may be met solely with credits generated from ZEVs.

3. The following table enumerates a manufacturer's annual
percentage obligation for the 2012 though 2017 model years if the manufacturer
produces the minimum number of credits required to meet its ZEV obligation and the
maximum percentage for the Erhanced AT PZEVTZEYV, AT PZEV and PZEV
categories. J

: Enhanced
Total ZEV | Minimum | ATF-PZEVs AT
Model Years Percent ZEV floor TZEVs, PZEVs
: e PZEVs
Requirement Type Os, or
NEVs
2012 — 2014 12 0.79 2.21 3.0 6.0
20156 - 2017 14 3.0 3.0 2.0 6.0
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4, Use of Additional Credits for Transportation Systems. Any
additional credits for transportation systems generated from ZEVs in accordance with
sectionsubdivision 1962.1(g)(5) may be used to meet up to one tenth of the portion of
the ZEV obligation which must be met with ZEVs, specified in sectionsubdivision
1962.1(b)(2)(D).

(E} [Reserved]. RegquirementsforLarge VolumeManufacturersin

(3) Requirements for Intermediate Volume Manufacturers. nFor 2009
and through 2017subsequent model years, an intermediate volume manufacturer may
meet its ZEV requirement with up to 100 percent PZEVs or credits generated by such
vehicles._For 2015 through 2017 model vears, the overall credit percentage

requirement for an intermediate volume manufacturer will be 12% instead of 14%.

(4) Requirements for Small Volume Manufacturers and Independent Low
Volume Manufacturers. A small volume manufacturer or an independent low volume
‘manufacturer is not required to meet the percentage ZEV requirements. However, a
small volume manufacturer or an independent low volume manufacturer may earn and
market credits for the ZEVs, TZEVs, AT PZEVs, or PZEVs it produces and delivers for
sale in California.

(3 = alllabf=aYa )
v ia— g CHa G0

(6) [Reserved].

(7) Changes in Small Volume, Independent Low Volume, and
Intermediate Volume Manufacturer Status.

(A) Increases in California Production Volume. In 2009-and
subsequent-through 2017 model years, if a small volume manufacturer's average
California production volume exceeds 4,500 units of new PCs, LDTs, and MDVs based
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on the average number of vehicles produced and delivered for sale for the three
previous consecutive mode! years, or if an independent low volume manufacturer's
average California production volume exceeds 10,000 units of new PCs, LDTs, and
MDVs based on the average number of vehicles produced and delivered for sale for the
three previous consecutive model years, the manufacturer shall no longer be treated as
a small volume, or independent low volume manufacturer, as applicable, and shall
comply with the ZEV requirements for intermediate volume manufacturers, as
applicable, beginning with the sixth model year after the last of the three consecutive
model years.

If an intermediate volume manufacturer's average California production
volume exceeds 60,000 units of new PCs, LLDTs, and MDVs based on the average
number of vehicles produced and delivered for sale for the three previous consecutive
model years (i.e., total production volume exceeds 180,000 vehicles in a three-year
period), the manufacturer shall no longer be treated as an intermediate volume
manufacturer and shall, beginning with the sixth model year after the last of the three
consecutive model-years, or in model year 2018 (whichever occurs first), comply with all
ZEV requirements for LVMs.

Requirements will begin in the fourth model year, or in model year 2018
(whichever occurs first) rather than the sixth model year when a manufacturer ceases to
be a small or intermediate-independent low volume manufacturer in 2003 or
subsequent years due to the aggregation requirements in majority ownership situations,
except that if the majority ownership in the manufacturer was acquired prior to the 2001
model year, the manufacturer must comply with the stepped-up ZEV requirements
starting in the 2010 model year._Reguirements will begin in the fourth model year, or in
model! year 2018 (whichever occurs first) rather than the sixth model year when a
manufacturer ceases to be an intermediate volume manufacturer in 2003 or
subsequent years due to the aggregation reguirements in majority ownership situation.

(B) Decreases in California Production Volume. |f a manufacturer's
average California production volume falls below 4,500, 10,000, or 60,000 units of new
PCs, LDTs, and MDVs, as-applicable; based on the average number of vehicles
produced and delivered for sale for the three previous consecutive model years, the
manufacturer shall be treated as a small volume, independent [ow volume, or
intermediate volume manufacturer, as applicabie, and shall be subject to the
requirements for a small volume, independent low volume, or intermediate volume
manufacturer beginning with the next model year.

(C) Calculating California Production Volume in Change of
Ownership Situations. Where a manufacturer experiences a change in ownership in
a particular model year, the change will affect application of the aggregation
requirements on the manufacturer starting with the next model year. When a
manufacturer is simultaneously producing two model vears of vehicles at the time of a
change of ownership, the basis of determining next model year must be the earlier
model vear. The manufacturer's small, independent low, or intermediate volume
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manufacturer status for the next model year shall be based on the average California
production velume in the three previous consecutive model years of those
manufacturers whose production volumes must be aggregated for that next model year
For example, where a change of ownership during the 2010 calendar year occurs and
the manufacturer is producing both 2010 and 2011 model year vehicles results in a
requirement that the production volume of Manufacturer A be aggregated with the
production volume of Manufacturer B, Manufacturer A’s status for the 2011 model year
will be based on the production volumes of Manufacturers A and B in the 2008-2010
model years. Where the production volume of Manufacturer A must be aggregated with
the production volumes of Manufacturers B and C for the 2010 model year, and during
that model year a change in ownership eliminates the requirement that Manufacturer
B’s production volume be aggregated with Manufacturer A’s, Manufacturer A’s status
for the 2011 model year will be based on the production volumes of Manufacturers A
and C in the 2008-2010 model years. In either case, the lead time provisions in
segtionsubdivisions 1962.1(b)(7)(A} and (B) will apply.

(c)  Partial ZEV Allowance Vehicles (PZEVs).

(1)  Introduction. This sestioagubdivision 1962.1(c) sets forth the criteria for
identifying vehicles delivered for sale in California as PZEVs. The PZEV is a vehicle
that cannot be certified as a ZEV but qualifies for a PZEV allowance of at least 0.2.

(2) Baseline PZEV Allowance. In order for a vehicle to be eligible to receive
a PZEV allowance, the manufacturer must demonstrate compliance with all of the
following requirements. A qualifying vehicle will receive a baseline PZEV allowance of
0.2.

(A) SULEV Standards. For 2009 through 2014 model years, Geertify
the vehicle to the 150 ,000-mile SULEV exhaust emission standards for PCs and LDTs
in sectionsubdivision 1961(a)(1). Bi-fuel, fuel-flexible and dual-fuel vehicles must certify
to the applicable 150,000-mile SULEV exhaust emission standards when operating on
both fuels. _For 2015 through 2017 model years, certify the vehicle to the 150,000-mile
SULEV 20 or 30 exhaust emission standards for PCs and LDTs in subdivision
1961.2(a)(1). Bi-fuel, fuel flexible and dual-fuel vehicles must certify to the applicable
150.000-mile SULEV 20 or 30 exhaust emission standards when operating on both
fuels;

(B) Evaporative Emissions. For 2009 through 2014 model years,
Ccertify the vehicle to the evaporative emission standards in sectionsubdivision
1976(b)(1)(E) (zero-fuel evaporative emissions standards). For 2015 through 2017
model vears, certify the vehicle to the evaporative emission standards in subdivision
1976(bY1XG);

(C) OBD. Certtify that the vehicle will meet the applicable on-board
diagnostic requirements in sections 1968.1 or 1968.2, as applicable, for 150,000 miles:
and
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(D) Extended Warranty. Extend the performance and defects
warranty period set forth in seetiensubdivision 2037(b)(2) and 2038(b)(2) to 15 years or
150,000 miles, whichever occurs first except that the time period is tc be 10 years for a
zero-emission energy storage device used for traction power (such as a battery,
ultracapacitor, or other electric storage device).

(3) Zero-Emission VMT PZEV Allowance.

(A)  Calculation of Zero-Emission VMT Allowance. A vehicle that
meets the requirements of seetiersubdivision 1962.1(c)(2) and has zero-emission
vehicle miles traveled (“VMT”) capability will generate an additional zero-emission VMT
PZEV allowance calculated as follows:

Range Zero-emission VMT Allowance
EAER,< 10 miles 0.0
EAER, 210 miles-to 40 miles EAER, X (1 = UFged2)/11.028
and
Roda—=30-milesto-40-miles -
EAER 4/ 29-63
(EAER,10) X [1 — (UF40*Rcda/ EAER)/
Res EAER, > 40 miles 11.028
B Where

UF 4= utility factor at 40 miles
EAERu4U= 40 miles

A vehicle cannot generate more than 1.39 zerg-emission VMT PZEV

allowances.
The urban equivalent all-electric range (EAER,) and urban charge
depletion range actual (Reqa) shall be determined in accordance with section F.12 and

F.5.5, respectively, of the “California Exhaust Emission Standards and Test Procedures

for 2009 and Subsequent Mode! Zero-Emission Vehicles, and Hybrid Electric Vehicles,
in the Passenger Car, Light-Duty Truck and Medium Duty Vehicle Classes,”
incorporated by reference in section 1962.1(h). The utility factor (UF) based on the
charge depletion range actual (urban cycle) (Reqa) shall be determined according to
Section 4.5.2 Equation 5 and the “Fleet UF” Utility Factor Equation Coefficients in
Section 4.5.2, Table 3 of SAE J2841 March 2009.
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(4) PZEV Allowance for Advanced ZEV Compohentry. A vehicle that
meets the requirements of sestionsubdivision 1962.1(c)2) may qualify for an advanced
componentry PZEV allowance as provided in this section 1962.1(c)(4).

(A)  Use of High Pressure Gaseous Fuel or Hydrogen Storage
System. A vehicle equipped with a high pressure gaseous fuel storage system capable
of refueling at 3600 pounds per square inch or more and operating exclusively on this
gaseous fuel shall qualify for an advanced componentry PZEV allowance of 0.2. A
vehicle capable of operating exclusively on hydrogen stored in a high pressure system
capable of refueling at 5000 pounds per square inch or more, stored in nongaseous
form, or at cryogenic temperatures, shall instead qualify for an advanced componentry
PZEV allowance of 0.3.

(B) Use of a Qualifying HEV Electric Drive System.

. 1. Classification of HEVs. HEVs qualifying for additional advanced
componentry PZEV allowance or allowances that may be used in the AT PZEV
category are classified in one of fivefour types of HEVs based on the criteria in the
following table.
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Characteristics iyg Type D Type E Type F Type G
Zero-Emission | Zero-Emission
VMT VMT
: . allowance; 2 allowance; 2
Electric Drive - 45 | 5 19 > 50 10 mile 10 mile
System Peak . .
KW kW kW all-electric all-electric
Power Output rangeL{UDDS range-LUS08
drive drive-cycle)
eyslejrange range
Traction Drive <80
System Yol \2/ io = |6tg 2> 60 volts = 60 volts
Vo[tage s oS vo
Traction Drive
Boost ¥es Yes Ygs Yes Yes
Regenerative
Braking ¥Yes Yes Yes Yes Yes
Idle Start/Stop Yes Yes Yes Yes Yes

2, [Reserved]

3. [Reserved]

4. [Reservedllype-C-HEVs—A—PZE—\Ltha%—the—maHH#aetu%

5. Type D HEVs. A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officer meets all of the criteria for a Type D
HEV qualifies for an additional advanced componentry allowance of 0.4 in the 2009
through 2011 model years, 0.35 in the 2012 through 2014 model years, and 0.25 in the

2015 and-subsequentmodel-yearsthrough 2017 model years.

6. Type E HEVs. A PZEV that the manufacturer demonstrates to the
reasconable satisfaction of the Executive Officer meets all of the criteria for a Type E
HEV qualifies for an additional advanced componentry aliowance of 0.5 in the 2009
through 2011 model years, 0.45 in the 2012 through 2014 model years, and 0.35 in the
2015 and-subseguentthrough 2017 modei years.
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7. Type F HEVs. A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officer meets all of the criteria for a Type F
HEV, including achieving 10 miles or more of all-electric UDDS range, qualifies for an
additional advanced componentry allowance of 0.72 in the 2009 through 2011 model
years, 0.67 in the 2012 through 2014 model years, and 0.57 in the 2015 and

- subseguentthrough 2017 model years.

8. Type G HEVs. A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officer meets all of the criteria for a Type G
HEV, including achieving 10 miles or more of all-electric US06 range, qualifies for an
additional advanced componentry allowance of 0.95 in the 2009 through 2011 model
years, 0.9 in the 2012 through 2014 model years, and 0.8 in the 2015 and

subseguentthrough 2017 model years.

9. Severability. In the event that all or part of '
sectionsubdivision 1962.1(c){(4)(B)1. - 8. is found invalid, the remainder of section
1962.1-ncluding-the remainderof section 1962 H{c)4¥BH—8-ifany; remains in full

force and effect.

(5) PZEV Allowance for Low Fuel-Cycle Emissions. A vehicle that makes
exclusive use of fuel(s) with very low fuel-cycle emissions shall receive a PZEV
allowance of 0.3. In order to receive the PZEV low fuel-cycle emissions allowance, a
manufacturer must demonstrate to the Executive Officer, using peer-reviewed studies
or other relevant information, that NMOG emissions associated with the fuel(s) used by
the vehicle (on a grams/mile basis) are lower than or equal to 0.01 grams/mile. Fuel-
cycle emissions must be calculated based on near-term production methods and
infrastructure assumptions, and the uncertainty in the results must be gquantified.

(6) | Calculation of PZEV Allowance.

(A) Calculation of Combined PZEV Allowance for a Vehicle. The
combined PZEV allowance for a qualifying vehicle in a particular model year is the sum
of the PZEV allowances listed in this sectionsubdivision 1962.1(¢c)(6), multiplied by any
PZEV introduction phase-in multiplier listed in sestiersubdivision 1962.1(¢)(7), subject
to the caps in sestiersubdivision 1962.1(c)(6)(B).

1. Baseline PZEV Allowance. The baseline PZEV allowance of 0.2
for vehicles meeting the criteria in seetiesasubdivision 1962.1(c)(2);

2. Zero-Emission VMT PZEV Allowance. The zero-emission VMT
PZEV allowance, if any, determined in accordance with sestionsubdivision 1962.1(c)(3);

3. Advanced Componentry PZEV Allowance. The advanced ZEV
componentry PZEV allowance, if any, determined in accordance with seetisasubdivision
1962.1(c)(4); and
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4, Fuel-Cycle Emissions PZEV Allowance. The fuel-cycle
emissions PZEV allowance, if any, determined in accordance with sectiensubdivision
1962.1(c)5).

(B) Caps on the Value of an AT PZEV Allowance.

1. Cap for 2009 and-Subseguentthrough 2017 Model- Year
Vehicles. The maximum value an AT PZEV may earn before phase-in multipliers,

including the baseline PZEV allowance, is 3.0.

2. [Reserved].
(7)  PZEV Muiltipliers.
(A) [Reserved].

(B) Introduction Phase-Iin Multiplier for PZEVs That Earn a Zero--
Emission VMT Allowance. Each 2009 through 2011 model year PZEV that earns a
zero-emission VMT allowance under section 1962.1(c)(3) and is sold to a California
motorist or is leased for three or more years to a California motorist who is given the
option to purchase or re-lease the vehicle for two years or more at the end of the first
lease term, qualifies for a phase-in multiplier of 1.25. This subdivision 1962.1 {cX7)(B)
multiplier will no longer be available after model year 2011.

(d)  Qualification for ZEV Multipliers and Credits.
(1 [Reserved].
(2) [Reservedj.
(3) [Reserved].
(4) [Reserved].

(5) ZEV.Credits for 2009 and-Subsequentthrough 2017 Model Years
ZEVs.

(A)  ZEV Tiers for Credit Calculations. ZEV-sCredits from a particular
ZEV are based on the assignment of a given ZEV into one of the following eight ZEV
tiers:
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ZEV Tier | UDDS ZEV Fast Refueling Capability
Range (miles)

NEV No minimum N/A
Type O < 50 N/A
Type | =50, <75 N/A
Type I.5 =75, <100 N/A
Type ll =100 N/A

Must be capable of
replacing 95 miles (UDDS

Type lll =100 ZEV range) in £ 10 minutes
per section 1962.1(d}5)(B)
2200 N/A
Must be capable of
Type IV > 500 replacing 190 miles (UDDS

ZEV range) in £ 15 minutes
per section 1962.1(d)(5)(B)

Must be capable of

replacing 285 miles (UDDS
ZEV range) in £ 15 minutes
per section 1962.1(d)(5)(B)

Type V = 300

Type 1.5x and Type llx vehicles are defined in subdivision 1962.1(d}{5)G)

and (i)(10).

(B) Fast Refueling. The “fast refueling capability” requirement for a
2009 and-subsequentthrough 2017 model year Type llI, IV, or V ZEV in
sectionsubdivision 1962(d)(5)(A) will be considered met if the Type Ill ZEV has the
capability to accumulate at least 95 miles of UDDS range in 10 minutes or less and the
Type [V or V ZEV has the capability to accumulate at least 190 or 285 miles,
respectively, in 15 minutes or less. For ZEVs that utilize more than one ZEV fuel, such
as plug-in fuel cell vehicles, the Executive Officer may choose to waive these
sectionsubdivision 1962.1(d)(5)(B) fast refueling requirements and base the amount of
credit earned on UDDS ZEV range, as SpeCIerd in seetionsubdivision 1962.1(d)(5)(A).

(C) ZEM-Credits for 2009 and-Subsegquentthrough 2017 Model Year
ZEVs. A 2009 and-subsegquentthrough 2017 model-year ZEV, including a Type I.5x
and Type lIx, other than a NEV or Type 0, earns 1 ZEV credit when it is produced and
delivered for sale in California. A 2009 and-subsequentthrough 2017 model-year ZEV
earns additional credits based on the earliest year in which the ZEV is placed in service
in California (not earlier than the ZEV’s model year). The vehicle must be delivered for
sale and placed in service in the same state (i.e California) in order to earn the total
credit amount. The following table identifies the total credits that a ZEV in each of the
eight ZEV tiers will earn, including the credit not contingent on placement in service, if it
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is placed in service in the specified calendar year or by June 30 after the end of the
specified calendar year._A vehicle is not eligible to receive credits if it is placed in
service after December 31, five calendar years after the model year. For example, if a
- vehicle is produced in 2012, but does not get placed until January 1, 2018, the vehicle
would no longer be eligible for ZEV credits.

Total Credit Earned by ZEV Type and Model Year for
Production and Delivery for Sale and for Placement

Tier Calendar Year in Which ZEV is Placed in Service

2009-201#1 2012 - 20172048+
NEV 0.30 0.30
Type O 1 1
| Type | 2 2

Type 1.5 2.5 2.5

Type 1.5x n/a 2.5

Type Il 3 3

Type lIx n/a 3

Type Il 4 34

Type IV 5 35

Type V / P

(D)  Multiplier for Certain ZEVs. 2009 through 2011 model-year
ZEVs, excluding NEVs or Type 0 ZEVs, shall qualify for a multiplier of 1.25 if it is either
sold to a motorist or is leased for three or more years to a motorist who is given the
option to purchase or re-lease the vehicle for two years or more at the end of the first
lease term. This subdivision 1962.1 (d)(5)}D) muttiplier will no longer be available after
model year 2011.

(E) Counting Specified ZEVs Placed in a Section 177 State and in

California.
1. Provisions for 2009 Model Year.
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a, Manufacturers with a ZEV requirement producing ZEVs, excluding
NEVs and Type 0 ZEVs, that are either certified to the California ZEV standards or
approved as part of an advanced technology demonstration program and are placed in
service in a section 177 state, may be counted towards compliance with the California
percentage ZEV requirements in sestioasubdivision 1962.1(b), including the
requirements in sectiorsubdivision 1962.1(b)(2)(B), as if they were delivered for sale
and placed in service in California.

b. Manufacturers with a ZEV requirement producing ZEVs, excluding
NEVs and Type 0 ZEVs, that are certified to the California ZEV standards or approved
as part of an advanced technology demonstration program and are placed in service in
California may be counted towards the percentage ZEV requirements of any section
177 state, including requirements based on sestiensubdivision 1962.1(b)(2)(B).

2. Provisions for 2010 through 2017 Model Years. Manufacturers
with a ZEV reguirement producing Speeified-modelyear ZEVs, including Type |.5x and
Type lIx vehicles, excluding NEVs and Type 0 ZEVs, that are either certified to the
California ZEV standards applicable for the ZEV's model year or approved as part of an
advanced technology demonstration program and are placed in service in California or
in a section 177 state may be counted towards compliance in California and in al!
section 177 states, with the percentage ZEV requirements in sestiensubdivision
1962.1(b), provided that the credits are multiplied by the ratio of an-LVM's
manufacturer's applicable production volume for a model year, as specified in
seetionsubdivision 1962.1(b)(1)(B), in the state receiving credit to the
BMsmanufacturer's applicable production volume (hereafter, “proportional value”), as
specified in section 1962.1(b)(1)(B), for the same model year in California. Credits
generated in a section 177 state will be earned at the proportional value in the section
177 state, and earned in California at the full value specified in sestiorsubdivision
1962.1(d)(5)(C). Howsver, credits generated by 2010 and 2011 model-year vehicles
produced, delivered for sale, and placed in service or as part of an advanced
technology demonstration program in California to meet the-any section 177 state’s
requirements that implement sestionsubdivision 1962.1(b)(2)(B) are exempt from
proportional value, with the number of credits exempted from proportional value allowed
being limited to the number of credits needed to satisfy a manufacturer's section 177
state’s requirements that implement seetiensubdivision 1962.1(b}2)(B)1.b. The table
below specifies the qualifying model years for each ZEV type that may be counted
towards compliance in all section 177 states.

Vehicle Type Model Years:
Type |, 1.5, or li ZEV 2009 — 20142017
Type lll, IV, or V ZEV 2009 — 2017
Type [.5x or Type lIx 2012 — 2017
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(F)  NEVs. Beginning in 2010 model year, to be eligible for the credit
amount in sestiensubdivision 1962.1(d)(5)(C), NEVs must meet the following
specifications and requirements in this sectionsubdivision 1962.1(d)(5)(F):

1. Specifications. A 2010 through 2017 ard-subsequent model year
NEV earns credit when it meets all the following specifications:

a. Acceleration. The vehicle has a 0-20 mph acceleration of 6.0
seconds or less when operating with a payload of 332 pounds and starting with the
battery at a 50% state of charge.

b. Top Speed. The vehicle has a minimum top speed of 20 mph
when operating with a payload of 332 pounds and starting with the battery at a 50%
state of charge. The vehicle’s top speed shall not exceed 25 mph when tested in
accordance with 49 CFR 571.500 (68 FR 43972, July 25, 2003).

¢. Constant Speed Range. The vehicle has a minimum 25-mile’
range when operating at constant top speed with a payload of 332 pounds and starting
with the battery at 100% state of charge.

2. Battery Requirement. A 2010 through 2017 and-subsequent
model year NEV must be equipped with one or more sealed, maintenance-free
batteries.

3. Warranty Requ:rément A 2010 through 2017 and-subsegquent
model year NEV drive train, including battery packs, must be covered for a period of at
least 24 months. AtdeastThe first 6 months of the-first-42-months of the NEV warranty
period must be covered by a full warranty; the remainderof-the first-12-months-and-all
efthe-second12 menths-of the-remaining warranty period may be optional extended
warranties (available for purchase) and may be prorated. If the extended warranty is
prorated, the percentage of the battery pack's original value to be covered or refunded
must be at least as high as the percentage of the prorated coverage period still
remaining. For the purpose of this computation, the age of the battery pack must be
expressed in intervals no larger than three months. Alternatively, a manufacturer may
cover 50 percent of the original value of the battery pack for the full period of the
extended warranty.

4, Prior to allowance approval, the Executive Officer may request that
the manufacturer provide copies of representative vehicle and battery warranties.

5. NEV Charging Requirements. Model year 2014 through 2017
NEVs must meet charging connection standard portion of the requirements specified in
subdivision 1962.3(c)(2).
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(G)  Type l.5x and Type lix Vehicles. Beginningin 2012 model year,
to be eligible for the credit amount in subdivision 1962.1(d)(5)(C), Type |.5x and
Type lix vehicles must meet the following specifications and requirements:

1. PZEV Requirements. Type |.5x and Type lIx vehicles must meet
all PZEV requirements, specified in subdivision 1962.1(c)2)(A) through (D).

2. Tvpe G Requirements. Type |.5x and Type lIx vehicles must meet
the requirements for Type G advanced componentry allowance, specified in subdivision
1962.1(c)(4)B).

3. APU Operation. The vehicle’s UDDS range after the APU first
starts and enters “charge sustaining hybrid operation” must be less than or egual to the
vehicle’s UDDS all-electric test range prior to APU start. The vehicie’s APU cannot start
under any user-selectable driving mode unless the energy storage system used for
traction power is fully depleted.

4. Minimum Zero Emission Range Requirements.

Vehicle Category | Zero Emission UDDS Range
Type |.5x = 75 miles, < 100 miles
Type lIx > 100 miles

(e) [Reserved].

(F) Extended Service Multiplier for 1997-2003 Model Year ZEVs and
PZEVs With > 10 Mile Zero-Emission Range. Except in the case of a NEV, an
additional ZEV or PZEV multiplier will be earned by the manufacturer of a 1997 through
2003 model year ZEV, or PZEV with > 10 mile zero-emission range for each full year it
is registered for operation on public roads in California beyond its first three years of
service, in the 2009 through 2011 calendar years. For additional years of service
starting earlier than April 24, 2003, the manufacturer will receive 0.1 times the ZEV
credit that would be earned by the vehicle if it were leased or sold new in that year,
including multipliers, on a year-by-year basis beginning in the fourth year after the
vehicle is initially placed in service. For additional years of service starting
April 24, 2003 or later, the manufacturer will receive 0.2 times the ZEV credit that would
be earned by the vehicle if it were leased or sold new in that year, including multipliers,
on a year-by-year basis beginning in the fourth year after the vehicle is initially placed in
service. The extended service multiplier is reported and earned in the year following
each continuous year of service. Additional credit cannot be earned after model year
2011.

(9) Generation and Use of-ZEV Credits; Calculation of Penalties

(1) Introduction. A manufacturer that produces and delivers for saie in

California ZEVs or PZEVs in a given model year exceeding the manufacturer's ZEV
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requirement set forth in sectiorsubdivision 1962.1(b) shall earn ZEV-credits in
accordance with this sestiensubdivision 1962.1(g).

(2) ZEM-Credit Calculations.

(A)  Credits from ZEVs. For model years 2009 through 2014, Fthe
amount of g/mi ZEM-credits earned by a manufacturer in a given model year from ZEVs
shall be expressed in units of g/mi NMOG, and shall be equal to the number of credits
from ZEVs produced and delivered for sale in California that the manufacturer applies
towards meeting the ZEV requirements for the model year subtracted from the number
of ZEVs produced and delivered for sale in California by the manufacturer in the model
year and then multiplied by the NMOG fleet average requirement for PCs and LDT1s;
orLBT2s as applicable; for that model year. For model years 2015 through 2017, the
amount of credits earned by a manufacturer in a given model year from ZEVs shall be
expressed in units of credits.

(B) Credits from PZEVs. For model years 2009 through 2014, Fthe
amount of g/mi ZEM-credits from PZEVs earned by a manufacturer in a given model
year shall be expressed in units of g/mi NMOG, and shall be equal to the total number
of PZEVs produced and delivered for sale in California that the manufacturer applies
towards meeting its ZEV requirement for the modei year subtracted from the total
number of PZEV allowances from PZEVs produced and delivered for sale in California
by the manufacturer in the model year and then multiplied by the NMOG fleet average
requirement for PCs and LDT1s—orLDT2s-as-applicable; for that model year. For
model years 2015 through 2017, the amount of credits earned by a manufacturerin a
given model year from PZEVs shall be expressed in units of credits.

(C) Separate Gredit Accounts. The number of credits from a
manufacturer’s [if ZEVs, [iil Type 1.5x and Type llx vehicles, [iiiii] Enhanced-A+
PZEVSTZEVs, [illiv] AT PZEVs, [iv] all other PZEVs, and [vi] NEVs shall each be
maintained separately.

(D) __ Rounding Credits. For model year 2012 through 2014, ZEV
credits and debits shall be rounded to the nearest 1/1000™ only on the final credit and
debit totals using the conventional rounding method. For model year 2015 through
2017. ZEV credits and debits shall be rounded to the nearest 1/100” only on the final
credit and debit totals using the conventional rounding method.

E Converting g/mi NMOG ZEV Credits to ZEV Credits. After
model vear 2014 compliance, all manufacturer ZEV, Type 1.5x and Type lix, TZEV, AT
PZEV, PZEV., and NEV accounts will be converted from g/mi NMOG to credits. Each
a/mi NMOG account balance will be divided by 0.035. Starting in model year 2015,
credits will no longer be expressed in terms_of g/mi credits, but only as credits.

(F) Converting PZEV and AT PZEV Credits after Model Year 2017.
After model vear 2017 compliance, a manufacturer's PZEV and AT PZEV credit
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accounts will be converted to be used for compliance with requirements specified in
subdivision 1962.2(b). For LVMs, PZEV accounts will be discounted 93.25%, and
AT PZEV accounts will be discounted 75%. For IVMs, PZEV accounts and AT PZEV
accounts will be discounted 75%. This will be a one time calculation after model year
2017 compliance is complete.

(3) ZEV Credits for MDVs and LDTs Other Than LDT1s. ZEVs and PZEVs
classified as MDVs or as LDTs other than LDT1s may be counted toward the ZEV
requirement for PCs, LDT1s and LDT2s as applicable, and included in the calculation of
ZEV credits as specified in this sestiongubdivision 1962.1(g) if the manufacturer so
designates.

(4) ZEV Credits for Advanced Technoldgy Demonstration Programs.

(A)  TZEVs. ln-modelyears For 2009 through 2014 model years, ZEVs
and Erhansed- AT-RZEV s exeluding NEVs; TZEVs placed in a California advanced
technology demonstration program for a period of two or more years, may earn ZEV
credits even if it is not “delivered for sale” or registered with the California Department
of Motor Vehicles (DMV). To earn such credits, the manufacturer must demonstrate to
the reasonable satisfaction of the Executive Officer that the vehicles will be regularly
used in applications appropriate to evaluate issues related to safety, infrastructure, fuel
specifications or public education, and that for 50 percent or more of the first two years
of placement the vehicle will be operated in California. Such a vehicle is eligible to
receive the same allowances and credits that it would have earned if placed in service.
To determine vehicle credit, the model year designation for a demonstration vehicle
shall be consistent with the model year designation for conventional vehicles placed in
the same timeframe. Manufacturers may earn credit for as many as 25 vehicles per
model, per ZEV state, per year under this sectionsubdivision 1962.1(g)(4). A
manufacturer’s vehicles in excess of the 25-vehicle cap will not be eligible for advanced
technology demonstration program credits.

(B ZEVs. In model years 2009 through 2017, ZEVSs, including
Type I.5x and lix vehicles, excluding NEVs and Type 0 ZEVs, placed in a California
advanced technology demonstration program for a period of two or more years, may
earn ZEV credits even if it is not “delivered for sale” or registered with the California
DMV. To earn such credits, the manufacturer must demonstrate to the reasonable
satisfaction of the Executive Officer that the vehicles will be regularly used in
applications appropriate to evaluate issues related to safety, infrastructure, fuel
specifications or public education, and that for 50 percent or more of the first two vears
of placement the vehicle will be operated in California. Such a vehicle is eligible to
receive the same allowances and credits that it would have earned if placed in service.
To determine vehicle credit, the model year designation for a demonstration vehicle
shall be consistent with the model vear designation for conventional vehicles placed in
the same timeframe. Manufacturers may earn credit for as many as 25 vehicles per
model, per ZEV state, per year under this subdivision 1962.1(g)(4). A manufacturer's
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vehicles in excess of the 25-vehicle cap will not be eligible for advanced technology
demonstration program credits.

(8) ZEV Credits for Transportation Systems.

(A}  General. In model years 2009-and-subsequent through 2017, a
ZEV placed, for two or more years, as part of a transportation system may earn
additional ZEV credits, which may be used in the same manner as cther credits earned
by vehicles of that category, except as provided in subdivision (d)(SXE)2. and as
provided in sestiensubdivision (g)(5)(C) below . In model years 2009 through 2011, an
Erhanced AT-PZEV TZEV, AT PZEV or PZEV placed as part of a transportation
system may earn additional ZEV credits, which may be used in the same manner as
other credits earned by vehicles of that category, except as provided in
sectionsubdivision (g)(5)(C) below. A NEV is not eligible to earn credit for
transportation systems. To earn such credits, the manufacturer must demonstrate to
the reasonable satisfaction of the Executive Officer that the vehicle will be used as a p
art of a project that uses an innovative transportation system as described in
sectionsubdivision (g)(5)(B) below.

(B) Credits Earned. In order to earn additional credit under this
section (g)(5), a project must at a minimum demonstrate [i] shared use of ZEVs,
Tvpe |.5x and Type lIx vehicles, Erhanced AT-RZEVSTZEV, AT PZEVs, or PZEVs, and
[ii] the application of “intelligent” new technologies such as reservation management,
card systems, depot management, location management, charge billing and real-time
wireless information systems. If, in addition to factors {i] and [ii] above, a project aiso
features linkage to transit, the project may receive further additional credit. For ZEVs
only, not including NEVs, a project that features linkage to transit, such as dedicated
parking and charging facilities at transit stations, but does not demonstrate shared use
or the application of intelligent new technologies, may also receive additional credit for
linkage to transit. The maximum credit awarded per vehicle shall be determined by the
Executive Officer, based upon an application submitted by the manufacturer and, if
appropriate, the project manager. The maximum credit awarded shall not exceed the
following:
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Type of Model Year Shared Use, Linkage to
Vehicle Intelligence Transit
PZEV through 2011 2 1
AT PZEV through 2011 4 2
Enhanced-AT | 2009 through 2011 4 2
PZEV
TZEV
ZEV 2009 through 2011 ) 3
Enrhaneced AT 2012 and 10.5 10.5
PZEV subsegdenithrough
TZEV 2017 :
ZEV and Type 2012 and 20.75 10.75
I.6x and Type | subseguentthrough
lIx vehicles 2017

(C) Cap on Use of Transportation System Credits.

1. ZEVs. Credits earned or allocated by ZEVs_or Type 1.5x and
Type lIx vehicles pursuant to this seetiersubdivision {g)(5), not including all credits
earned by the vehicle itself, may be used to satisfy up to one-tenth of a manufacturer’s
ZEV obligation in any given model year, and may be used to satisfy up to one-tenth of a
manufacturer's ZEV obligation which must be met with ZEVs, as specified in
sectiepsubdivision 1962.1(b)2)(D)3.

2. Enhanced AT RPZEVsSTZEVs. Credits earned or allocated by
Enhanced AT-PZEVsTZEVSs pursuant to this sectiensubdivision (g)(5), not including all
credits earned by the vehicle itself, may be used to satisfy up to one-tenth of a
manufacturer's ZEV obligation in any given model year, but may only be used in the
same manner as other credits earned by vehicles of that category.

3. AT PZEVs. Credits earned or allocated by AT PZEVs pursuant to
this sectionsubdivision (g)(5), not including all credits earned by the vehicle itself, may
be used to satisfy up to one-twentieth of a manufacturer's ZEV obligation in any given
model year, but may only be used in the same manner as other credits earned by
vehicles of that category.

4. PZEVs. Credits earned or allocated by PZEVs pursuant to this
sectionsubdivision (g)(5), not including all credits earned by the vehicle itself, may be
used to satisfy up to one-fiftieth of the manufacturer's ZEV obligation in any given
model year, but may only be used in the same manner as other credits earned by
vehicles of that category.

(D) Aliocation of Transportation System Credits. Credits shall be
assigned by the Executive Officer to the project manager or, in the absence of a

separate project manager, to the vehicle manufacturers upon demonstration that a
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vehicle has been placed in a project_for the time specified in subdivision
1962.1(g)(5)A). Credits shall be allocated to vehicle manufacturers by the Executive
Officer in accordance with a recommendation submitted in writing by the project
manager and signed by all manufacturers participating in the project, and need not be
allocated in direct proportion to the number of vehicles placed._Credits will no longer be
allocated for vehicles placed in transportation systems after 2017 model vear.

(6) Use of ZEV Credits. For model years 2009 through 2014, Aa
manufacturer may meet the ZEV requirements in any given model year by submitting to
the Executive Officer a commensurate amount of g/mi ZEV credits, consistent with
sectiensubdivision 1962.1(b). For model vears 2015 through 2017. a manufacturer
may meet the ZEV requirements in any given model year by submitting to the Executive
Officer a commensurate amount of ZEV credits, consistent with subdivision 1962.1(b).
Credits in each of the categories may be used to meet the requirement for that category
as well as the requirements for lesser credit earning ZEV categories, but shall not be
used to meet the requirement for a greater credit earning ZEV category. For example,
credits produced from Erhanced AT-RPZENMSTZEVs may be used to comply with AT
PZEV requirements, but not with the portion that must be satisfied with ZEVs. These
credits may be earned previously by the manufacturer or acquired from another party.

(A) NEVs. Credits earned from NEVs offered for sale or placed in
service in model years 2001 through 2005 cannot be used to satisfy more than the
percentage [imits described in the following table:

Model Percentage limit for NEVs
Years ZEV Obligation that: allowed to meet each
Obligation:
220(??1_ Must be met with ZEVs 50%
2009 . 75%
2010 — May be met with AT PZEVs but not PZEVs .
2011 50%
23831— May be met with PZEVs No Limit
Must be met with ZEVs 0%
2012 - May be met with Enhanced- AT 50%
20442017 | PZEVSTZEVs and AT PZEVs
May be met with PZEVs No Limit
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Additionally, credits earned from NEVs effered-forsale-or placed in service in model
years 2006 through 2017 erlatercan be used to_ meet the percentage limits described
in the following table:

Model | 'Percentage Limit for
ZEV Obligation that: NEVs allowed fo meet

Years each Obligation:

May be met through compliance with

Primary Requirements No Limit

May be met through compliance with
2009 - Alternative Requirements, and must be met 0%
2011 with ZEVs

May be met through compliance Alternative

Requirements, and may be met with AT No Limit
PZEVs or PZEVs
Must be met with ZEVs 0%

2012 —
20442017 | May be met with Enhanced-AF

PZEVSTZEVs, AT PZEVs, or PZEVs No Limit

This limitation applies to NEV credits earned by the same manufacturer or earned by
another manufacturer and acquired.

(B)  Carry forward provisions for LVMs for 2009-2011 Model Years.
ZEM-eCredits from ZEVs, excluding credits generated from NEVs generated from
excess production in medelyears-2009 through 2011 model yearsand-subseguent,
including those acquired from another party, may be carried forward and applied to the
ZEV minimum floor requirement specified in sestiersubdivisions 1962.1(b)(2)(B)1.b.
and (b)(2)(D) for two subsequent model years. Beginning with the third subsequent
model year, those earned ZEM-credits may no longer be used to satisfy the
manufacturer's percentage ZEV obligation that may oniy be satisfied by credits from
ZEVs, but may be used to satisfy the manufacturer's percentage ZEV obligation that
may be satisfied by credits from Enhanced AT-RPZEVsTZEVSs, AT PZEVSs, or PZEVs.
For example, ZEV credit earned in 2010 would retain full flexibility through 2012, after
which time that credit could only be used as Enhanced- ATRZEVTZEY, AT PZEV, or
PZEV credits.

(C) Carry forward provisions for manufacturers other than LVMs
for 2009-2011 Model Years. ZEV-¢Credits generated from ZEVs, excluding credits
generated from NEVs, from 2009 through 2011and-subseguent model year production
by manufacturers that are not LVMs may be carried forward by the manufacturer
producing the ZEM-credit until the manufacturer becomes subject to the LVM
requirements, after the transition period permitted in sectionsubdivision 1962.1(b)7)(A).
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When subject to the LVM requirements, a manufacturer must comply with the
provisions of sectionsubdivision 1962.1(g)(6)(B).

ZEM sCredits traded by a manufacturer other than a LVM to any cther manufacturer,
including a LVM, are subject to sectionsubdivision 1962.1(g)(6)(B), beginning in the
model year in which they were produced (e.g., a 2009 model year ZEM-credit traded in
calendar year 2010 can only be applied towards the portion of the manufacturer’'s
requirement that must be met with ZEVs through model year 2011; beginning in model
year 2012, the credit can only be applied to the portion of the manufacturer’s
requirement that may be met with Erhanced AT-RZEVSTZEVSs, AT PZEVs, or PZEVs).

{D) Type I.5x and Type lix Vehicles. Credits earned from Type I.5x
and Type lIx vehicles offered for sale or placed in service may meet up to 50% of the
portion of a manufacturer's requirement that must be met with credits from ZEVs.

(7) Requirement to Make Up a ZEV Deficit.

(A) General. A manufacturer that produces and delivers for sale in
California fewer ZEVs than required in a given model year shall make up the deficit by
the end of the third model year by submitting to the Executive Officer a commensurate
amount of g/mi ZEV credits_ generated by ZEVs, for model year 2009 through 2014, and
the commensurate amount of credits generated by ZEVs for model vear 2015 through
2017. The amount of g/mi-ZEV-credits required to be submitted shall be calculated by
[i] adding the number of credits from ZEVs produced and delivered for sale in California
by the manufacturer for the model year to the number of allowances from partial ZEV
allowance vehicles produced and delivered for sale in California by the manufacturer for
the model year (for a LVM, not to exceed that permitted under sestionsubdivision
1962.1(b)(2)), [ii] subtracting that total from the number of ZEVs credits required to be
produced and delivered for sale in California by the manufacturer for the model year,
and, for model year 2009 through 2014 compliance, [iii] multiplying the resulting value
by the fleet average requirements for PCs and LDT1s for the model year in which the
deficit is incurred. Credits earned by delivery for sale of Type 1.5x and Type lix
vehicles, TZEV, NEV, AT PZEV. and PZEV are not allowed to be used to fulfill a
manufacturer's ZEV deficit; only credits from ZEVs may be used to fulfill a
manufacturer's ZEV deficit.

(8)  Penalty for Failure to Meet ZEV Requirements. Any manufacturer that
fails to produce and deliver for sale in California the required number of ZEVs and
submit an appropriate amount of g/mi ZEV credits, for model years 2009 through 2014,
and credits for model years 2015 through 2017, and does not make up ZEV deficits
within the specified time allowed by sesctionsubdivision 1962.1(g)(7)(A) shall be subject
to the Health and Safety Code section 43211 civil penalty applicable to a manufacturer
that sells a new motor vehicle that does not meet the applicable emission standards
adopted by the state board. The cause of action shall be deemed to accrue when the
ZEV deficits are not balanced by the end of the specified time allowed by
sestiensubdivision 1962.1(g)7)(A). For the purposes of Heaith and Safety Code
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section 43211, the number of vehicles not meeting the state board’s standards shall be
equal to the manufacturer's credit deficit, rounded to the to the nearest 1/1000" for
model vears 2009 through 2014 and rounded to the nearest 1/100" for model years
2015 through 2017, calculated according to the following equations, provided that the
percentage of a bMMs-manufacturer's ZEV requirement for a given model year that
may be satisfied with PZEV allowance vehicles or credit from such vehicles may not
exceed the percentages permitted under sestiensubdivision

1962 Hb)2)A)1962.1(b)(2):

For 2009 through 2014 model vears:

(No. of ZEVs-credits required to be produced-and-delivered-forsalein-Galifornia
generated for the model year) — (Ne—of-ZEVs-produced-and-delivered-forsale-in

-------

yeary—HAmount of ZEV credits submitted for compliance for the model year) /
(the fleet average requirement for PCs and LDT1s for the model year)}

For 2015 through 2017 model years:
(No. of credits required to be generated for the model vear) — (Amount of credits
submitted for compliance for the model year)

(h’) Test Procedures.

(1)  Determining Compliance. The certification requirements and test
procedures for determining compliance with this section 1962.1 are set forth in
"California Exhaust Emission Standards and Test Procedures for 2009 and
Subseguentthrough 2017 Model Zero-Emission Vehicles and Hybrid Electric Vehicles,
in the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes," adopted by
the state board on [insert date here], and last amended [insert date here], which is
incorporated herein by reference.

(2)  NEV Compliance. The test procedures for determining compliance with
sectioasubdivision 1962.1(d)(5)(F)1. are set forth in ETA-NTP002 (revision 3)
‘Implementation of SAE Standard J1666 May 93: Electric Vehicle Acceleration,
Gradeability, and Deceleration Test Procedure” adopted on December 1, 2004, and
ETA-NTPOO04 (revision 2) “Electric Vehicle Constant Speed Range Tests” adopted on
December 1,2004,

(i) ZEV-Specific Definitions. The following definitions apply to this section
1962.1. '

(1)  “Advanced technology PZEV" or “AT PZEV" means any PZEV with an
allowance greater than 0.2 before application of the PZEV early introduction phase-in
multiplier.
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(2)  “Auxiliary power unit’ or “APU” means any device that provides electrical
or mechanical energy, meeting the requirements of subdivision 1962.1(c)(2), to a Type
|.5x or Type lix vehicle, after the zero emission range has been fully depleted. A fuel
fired heater does not qualify under this definition for an APU.

(23) “Battery electric vehicle” means any vehicle that operates solely by use of
a battery or battery pack, or that is powered primarily through the use of an electric
battery or battery pack but uses a flywheel or capacitor that stores energy produced by
the electric motor or through regenerative braking to assist in vehicle operation.

(34) “Charge depletion range actual” or “Resa” means the distance achieved by
-a hybrid electric vehicle on the urban driving cycle at the point when the zero-emission
energy storage device is depleted of off-vehicle charge and regenerative braking
derived energy.

(45) “Electric drive system” means an electric motor and associated power
electronics which provide acceleration torque to the drive wheels sometime during
normal vehicle operation. This does not include components that could act as a motor,
but are configured to act only as a generator or engine starter in a particular vehicle
application.

(66) “Enhanced AT PZEV” means any model year 2009 through 2011 PZEV
that has an allowance of 1.0 or greater per vehicle without multipliers and makes use of
a ZEV fuel. Enhanced AT PZEV means Transitional Zero Emission Vehicle.

(67) “Neighborhood electric vehicle” or “NEV” means a motor vehicle that
meets the definition of Low-Speed Vehicle either in section 385.5 of the Vehicle Code
or in 49 CFR 571.500 {(as it existed on July 1, 2000), and is certified to zero-emission
vehicle standards.

(78) “Placed in service” means having been sold or leased to an end-user and
not to a dealer or other distribution chain entity, and having been individually registered

for on-road use by the California Department-ef-MetorehiclesDMV.,

(9) “Proportional value” means the ratio of a manufacturer's California
applicable sales volume to the manufacturer's Section 177 state applicable sales
volume. In any given model year, the same applicable sale volume calculation method
must be used to calculate proportional value.

(10) “Range Extended Battery Electric Vehicle” means a vehicle powered
predominantly by a zero emission energy storage device, able to drive the vehicle for
more than 75 all-electric miles, and also equipped with a backup APU. which does not
operate until the energy storage device is fully depleted, and meeting requirements in
subdivision 1962.1(d}5)XG),
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(811) "Regenerative braking” means the partial recovery of the energy normally
dissipated into friction braking that is returned as electrical current to an energy storage
device.

{912) “Section 177 state” means a state that is administering the California ZEV
requirements pursuant to section 177 of the federal Clean Air Act (42 U.S.C. § 7507).

(13) ‘Transitional Zero Emission Vehicle” means a PZEV that has an

allowance of 1.0 or greater, and makes use of a ZEV fuel.

(#014)“Type 0, I, 1.5, 11, lll, IV, and V ZEV” all have the meanings set forth in
section 1962.1(d)(5)(A).

(#415)“ZEV fuel” means a fuel that provides traction energy in on-road ZEVs.
Examples of current technology ZEV fuels include electricity, hydrogen, and
compressed air.

() Abbreviations. The following abbreviations are used in this section
1962.1:

‘AER” means all-electric range.

‘APU” means auxiliary power unit.

“AT PZEV" means advanced technology partial zero-emission vehicle.

“CFR” means Code of Federal Regulations.

‘DMV” means the California Department of Motor Vehicles.

‘EAER" means equivalent all-electric range.

“EAER40" means the equivalent all-electric range that a 40 mile Ry, plug-in
hybrid electric vehicle achieves.

‘FR” means Federal Register.

“HEV” means hybrid-electric vehicle.

“‘LDT" means light-duty truck.

“LDT1” means a light-truck with a loaded vehicle weight of 0-3750 pounds.
‘LDT2" means a “LEV II” light-duty truck with a loaded vehicle weight of 3751
pounds to a gross vehicle weight of 8500 pounds, or a “LEV |” light-duty truck
with a loaded vehicle weight of 3751-5750 pounds.

“LVM” means large volume manufacturer.

“‘MDV” means medium-duty vehicle.

“Non-Methane Organic Gases” or “NMOG” means the total mass of oxygenated
and non-oxygenated hydrocarbon emissions.

“‘NEV" means neighborhood electric vehicle.

“‘NOx" means oxides of nitrogen.

“PC” means passenger car.

“PZEV” means partial allowance zero-emission vehicle, any vehicle that is
delivered for sale in California and that qualifies for a partial ZEV allowance of at

least 0.2.
"Reda” Mmeans charge depletion actual range (urban Cycle).
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“SAE" means Society of Automotive Engineers.

“SULEV” means super-ultra-low-emission-vehicle.

“TZEV" means transitional zero emission vehicle.

“Type |.5x” means range extended 75 mile to 100 mile all electric range battery
electric vehicie.

“Type 1Ix” means range extended 100 mile or greater all electric range battery
electric vehicle.

“UDDS” means urban dynamometer driving cycle.

“UF” means utility factor.

“US06” means the US06 Supplemental Federal Test Procedure

“VMT” means vehicle miles traveled. '

“ZEV” means zero-emission vehicle.

(k) Severability. Each provision of this section is severable, and in the event
that any provision of this section is held to be invalid, the remainder of this article
remains in full force and effect.

i Public Disclosure. Records in the Board's possession for the vehicles
subject to the requirements of section 1962.1 shall be subject to disclosure as public
records as follows:

(1) Each manufacturer's annual production data and the corresponding
credits per vehicle earned for ZEVs (including ZEV type), Enhansed AT PZEVs
TZEVs, AT PZEVs, and PZEVs for the 2009 through 2017anre-subseguent model
years; and

(2) Each manufacturer's annual credit balances for 2010 through 2017 ard
subsegquent years for:

(A)  Each type of vehicle: ZEVs (minus NEVs), Type 1.5x, and Type lIx
vehicles, NEVs, Enhanced AT PZEVSTZEVs, AT PZEVs, and
PZEVs; and

(B) Advanced technology demonstration programs; and
(C) Transportation systems; and

(D) Credits earned under sestiensubdivision 1962.1(d)}(5)(C), including
credits acquired from, or transferred to another party.

Note: Authority cited: Sections 39600, 39601, 43013, 43018, 43101, 43104 and 43105, Health and Safety
Code. Reference: Sections 38562, 39002, 39003, 39667, 43000, 43009.5, 43013, 43018, 43018.5,
43100, 43101, 43101.5, 43102, 43104, 43105, 43106, 43204, 43205, 43206, and 43205.5, Health and
Safety Code. ‘
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APPENDIX A-2

California Environmental Protection Agency
AIR RESOURCES BOARD

PROPOSED

CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES FOR
2009 THROUGH 2017 MODEL ZERO-EMISSION VEHICLES AND HYBRID
ELECTRIC VEHICLES, IN THE PASSENGER CAR, LIGHT-DUTY TRUCK AND
MEDIUM-DUTY VEHICLE CLASSES

Adopted: December 17, 2008
Amended: December 2, 2009
Amended: [insert date]

Existing intervening text that is not amended is indicated by “* * * *". Page numbers in
the table of contents will be amended in the final complete version of these test
procedures.

[Note: Set forth below are the 2012 amendments to the California zero emission vehicle
(ZEV) reguiation. The text of the amendments is shown in underline to indicate
additions and strikeout to indicate deletions, compared to the preexisting regulatory
language.]
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NOTE: This document is incorporated by reference in section 1962.1, title 13,
California Code of Regulations {CCR). Additional requirements necessary to
complete an application for certification of zero-emission vehicles and hybrid
electric vehicles are contained in other documents that are designed to be used
in conjunction with this document. These other documents include:

1. “California Exhaust Emission Standards and Test Procedures for 2001 and
Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles”
(incorporated by reference in section 1961(d), title 13, CCR);

2. “California Evaporative Emission Standards and Test Procedures for 2001 and
Subsequent Model Motor Vehicles” (incorporated by reference in section 1976(c), title
13, CCR);

3. “California Refueling Emission Standards and Test Procedures for 2001 and
Subsequent Model Motor Vehicles” (incorporated by reference in section 1978(b), title
13, CCR);

4, OBD Il (section 1968, et seq. title 13, CCR, as applicable);

5. “California Environmental Performance Label Specifications for 2009 and
Subsequent Model Year Passenger Cars, Light-Duty Trucks, and Medium-Duty
Passenger Vehicles” (incorporated by reference in 1965, title 13, CCR);

6. Warranty Requirements (sections 2037 and 2038, title 13, CCR);

7. “Specifications for Fill Pipes and Openings of Motor Vehicle Fuel Tanks”
(incorporated by reference in section 2235, title 13, CCR);

8. Guidelines for Certification of Federally Certified Light-Duty Motor Vehicles for
Sale in California (incorporated by section 1960.5, title 13, CCR); and

9. “California Non-Methane Organic Gas Test Procedures,” {incorporated by
reference in section 1961(d), title 13, CCR).
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES FOR

. 2009 THROUGH 2017AND-SUBSEQUENT MODEL ZERO-EMISSION VEHICLES
AND

HYBRID ELECTRIC VEHICLES, IN THE PASSENGER CAR,
LIGHT-DUTY TRUCK AND MEDIUM-DUTY VEHICLE CLASSES

A. Applicability

The emission standards and test procedures in this document are applicable to
20009 through 2017 and-subsequent model-year zero-emission passenger cars, light- '
duty trucks, and medium-duty vehicles, and 2009 through 2017 and-subseguent model-
year hybrid electric passenger cars, light-duty trucks, and medium-duty vehicles. The
general procedures and requirements necessary to certify a vehicle for sale in
California are contained in the “California Exhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Passenger Cars, Light-Duty Trucks and

Medium-Duty Vehicles” (hereinafter “LDV/MDV TPs"), and apply except as amended
herein.
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B. Definitions and Terminology.
1. Definitions.

In addition to the following, these test procedures incorporate by reference the
definitions and abbreviations set forth in the Title 40 Code of Federal Regulations
(CFR) §86.1803-01, the definitions and abbreviations set forth in the LDV/MDV TPs,
and the definitions set forth in section 1900, title 13, CCR.

“Advanced technology PZEV” or “AT PZEV” means any PZEV with an
allowance greater than 0.2 before application of the PZEV early introduction phase-in
multiplier.

“All-Electric Range” means the total miles driven electrically (with the engine
off) before the engine turns on for the first time, after the battery has been fully charged.

atfaYalalafalfa ¥iala - - ala ) alfallaiVia - ¥ialal
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“All-Electric Range Test” means a test sequence used to determine the range
of an electric vehicle or of a hybrid electric vehicle without the use of its auxiliary power
unit. The All-Electric Range Test cycle consists of the Highway Fuel Economy
Schedule and the Urban Dynamometer Driving Schedule (see section E of these test
procedures).

“Alternate Continuous Urban Test Schedule” means a series of the following
sequence: UDDS, 10 minute key-off hot soak, UDDS, and 10-20 minute key-off hot
soak. This alternate procedure may be substituted for the Continuous Urban Test
Schedule when the Continuous Urban Test Schedule cannot be performed.

“Alternate Continuous Highway Test Schedule” means a series of the
following sequence: HFEDS, 15 second key-on pause, HFEDS, and 10-20 minute key-
off hot scak or a 15 second key-on pause. This alternate procedure may be substituted
for the Continuous Highway Test Schedule when the Continuous Highway Test
Schedule cannot be performed.

“Auxiliary power unit”_or “APU” means a device that converts consumable
fuel energy into mechanical or electrical energy. Some exampies of auxiliary power
units are internal combustion engines, gas turbines, or fuel cells. _For the purposes of
range extended battery electric vehicles, auxiliary power unit means any device that
provides electrical or mechanical energy, meeting the requirements of subdivision
C.3.2, to a Type |.5x or Type lix vehicle, after the zero emission range has been fuily
depleted. A fuel fired heater does not qualify under this definition for an APU.

“Battery electric vehicle” or “BEV” means any vehicle that operates solely by
use of a battery or battery pack, or that is powered primarily through the use of an
electric battery or battery pack but uses a flywheel or capacitor that stores energy
produced by the electric motor or through regenerative braking to assist in vehicle
operation. :

“Battery or Battery pack” means any electrical energy storage device
consisting of any number of individual battery modules or cells that is used to propel a
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battery electric or hybrid electric vehicle. These terms may also generically refer to
capacitor and flywheel energy storage devices in the context of hybrid electric vehicles.

“Battery state-of-charge” means the quantity of electrical energy remaining in
the battery relative to the maximum rated capacity of the battery expressed in percent.

“Blended off-vehicle charge capable hybrid electric vehicle” means an off-
vehicle charge capable hybrid electric vehicle that uses the engine to supplement
battery/electric motor power during charge depleting operation.

“Blended operation mode” means an operating mode in which the energy
storage state-of-charge decreases, on average, while the vehicle is driven and the
engine is used occasionally to support power requests.

“Charge-depleting net energy consumption” means the net electrical energy,
E.q4, measured in watt-hours consumed by vehicle over the charge depleting cycle
range, Ry Ecq can be expressed as AC or DC watt hours, where appropriate.

“Charge-depleting (CD) mode” means an operating mode in which the energy
storage state-of-charge (SOC) may fluctuate but, on average, decreases while the
vehicle is driven. Hybrid electric vehicles are required to be classified as either charge-
sustaining or charge-depleting over each driving cycle (i.e. UDDS, HFEDS, USQ06, or
SC03).

“Charge depleting actual range or R.4,” means the distance traveled on the
Urban Charge Depleting Test Procedure at which the state-of-charge is first equal to
the average state-of-charge of the two consecutive UDDS used to end the Urban
Charge Depleting Test Procedure. This range must be reported to the nearest 0.1
miles. (See section F.11.9.)

“Charge depleting actual range, highway or R.4an” means the distance
traveled on the Highway Charge Depleting Test Procedure at which the state-of-charge
is first equal to the average state-of-charge of the HFEDS used to end the Highway
Charge Depleting Test Procedure. This range must be reported to the nearest 0.1
miles.

“Charge depleting cycle range or R.q4.” means the distance traveled on the
Urban or Highway Charge Depleting Procedure up to the test cycle prior fo where the
state-of-charge is above the lower bound state-of-charge tolerance for one test cycle.
This range will appear as the sum of a discrete number of test cycle distances. This
range shall be reported to the nearest 0.1 miles. (See section F.11.8.)

“Charge-sustaining net energy consumption” means the net electrical
energy, Ecs, measured in watt-hours consumed by vehicle during charge sustaining
operation. For charge sustaining operation, this number should be ~ 0.

“Charge-sustaining (CS) mode” means an operating mode in which the energy
storage SOC may fluctuate but, on average, is maintained at a certain level while the
vehicle is driven. Hybrid electric vehicles are required to be classified as either charge-
sustaining or charge-depleting over each driving cycle (i.e. UDDS, HFEDS, US06, or
SCO03).

“Consumable fuel” means any solid, liquid, or gaseous matter that releases
energy when consumed by an auxiliary power unit.

“Continuous Urban Test Schedule” means a repeated series comprised of an
Urban Dynamometer Driving Schedules (UDDS), 40 CFR, Part 88, Appendix |, which is
incorporated herein by reference; each test is followed by a 10 minute key-off soak
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period.

“Continuous Highway Test Schedule” means a repeated series comprised of
four consecutive key-on Highway Fuel Economy Driving Schedules (HFEDS) with a 15
second key-on pause in-between each HFEDS. If this schedule cannot be performed
continuously, a key-off soak up to 30 minutes is permitted after every fourth HFEDS.

“Continuous US06 Test Schedule” means a repeated series of US06 driving
schedules (US06) with a key-on idle period of not less than one minute and not greater
than two minutes between each US06.

“Electric drive system” means an electric motor and associated power
electronics, which provide acceleration torque to the drive wheeis sometime during
normal vehicle operation. This does not include components that could act as a motor,
but are configured to act only as a generator or engine starter in a particular vehicle
application.

“Electric range fraction” means the fraction of electrical energy derived from
off-vehicle charging and regenerative braking energy relative to total fraction energy
used over the charge depletion range on a specified drive cycle.

“Enhanced AT PZEV” means any model year 2009 through 2011 PZEV that
has an allowance of 1.0 or greater per vehicle without multipliers and makes use of a
ZEV fuel. Enhanced AT PZEV means Transitional Zero Emission Vehicle.

“Equivalent all-electric range” means the portion of the total charge depleting
range attributable to the use of electricity from the battery over the charge depleting
" range test.

“Fuel cell vehicle” or “FCV” means any vehicle that receives propulsion solely
from an onboard fuel cell power system.

“Fuel-fired heater” means a fuel burning device that creates heat for the
purpose of warming the passenger compartment of a vehicle but does not contribute to
the propulsion of the vehicle.

“Grid-connected hybrid electric vehicle” means a hybrid electric vehicle that
has the capacity for the battery to be recharged from an off-board source of electricity
and has some all-electric range.

“Highway Fuel Economy Driving Schedule” or “HFEDS” means highway fuel
economy driving schedule. See 40 CFR Part 600 §600.109(b).

“Hybrid electric vehicle” or “HEV” means any vehicle that can draw
propulsion energy from baoth of the following on-vehicle sources of stored energy: 1) a

“consumable fuel and 2) an energy storage device such as a battery, capacitor, or
flywheel. -

“Hybrid fuel cell vehicle” or “HFCV” means any vehicle that receives
propulsion energy from both an onboard fuel cell power system and either a battery or a
capacitor.

“Neighborhood Electric Vehicle” or “NEV” means a motor vehicle that meets
the definition of “low-speed vehicle” either in section 385.5 of the Vehicle Code or in 49
CFR §571.500 {July 1, 2000), and is certified to zero-emission vehicle standards.

“NIST” means the National Institute of Standards and Technology.

“Off-vehicle charge capable” means having the capability to charge a battery
from an off-vehicle electric energy source that cannot be connected or coupled to the
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vehicle in any manner while the vehicle is being driven. A grid-connected hybrid electric
vehicle is one example of an off-vehicle charge capable hybrid electric vehicle.

“Placed in service” means having been sold or leased to an end-user and not
just to a dealer or other distribution chain entity, and having been individually registered
for on-road use by the California Department of Motor Vehicles.

“Proportional value” means the ratio of a manufacturer’s California applicable
sales volume to the manufacturer's Section 177 state applicable sales volume. In any
given model year, the same applicable sale volume calculation method must be used to
calculate proportional value,

“PZEV” means any vehicle that is delivered for sale in California and that
qualifies for a partial ZEV allowance of at least 0.2. '

“Range Extended Battery Electric Vehicle” means a vehicle powered
predominantly by a zero emission energy storage device, able to drive the vehicle for
more than 75 all-electric miles. and aiso equipped with a backup APU, which does not
operate until the energy storage device is fully depleted, and meeting requirements in
subdivision C.4.5(g),

“Regenerative braking” means the partial recovery of the energy normally
dissipated into friction braking that is returned as electrical current to an energy storage
device.

“SAE J2572” means the “Recommended Practice for Measuring Fuel
Consumption and Range of Fuel Cell and Hybrid Fuel Cell Vehicles Fuelled by
Compressed Gaseous Hydrogen,” as published by the Society of Automotive Engineers
in October, 2008.

“Section 177 State” means a state that is administering the California ZEV
requirements pursuant to section 177 of the federal Clean Air Act (42 U.S.C. § 7507).

*SCO03” means the U.S. EPA SCO03 driving schedule representing vehicle
operation with air conditioning, as set forth in Appendix | of 40 CFR Part 86.

“SOC Net Change Tolerance” means the state-of-charge net change tolerance
that is applied to the SOC Criterion for charge-sustaining hybrid electric vehicles when
validating an emission test. See section E.9 and F.10 of these procedures for tolerance
specifications.

“SOC Criterion” means the state-of-charge criterion that is applied to a charge-
sustaining hybrid electric vehicle to validate an emission test. The SOC Criterion
requires that no net change in battery energy occurs over a given test cycle, i.e. the
final battery state-of-charge that is recorded at the end of the emission test must be
equivalent to the initial battery state-of-charge that is set at the beginning of the
emission test. The SOC Net Change Tolerance shall be applied to the SOC Criterion.

“Transitional Zero Emission Vehicle” means a PZEV that has an allowance of
1.0 or greater, and makes use of a ZEV fuel.

“Type 0, I, L5, II, lll, 1V, and V ZEV” all have the meanings set forth in section
C.4.4(a).

“Type L.5x” means range extended 75 mile to 100 mile all electric range battery
electric vehicle.

“Type lIx” means range extended 100 mile or greater all electric range battery
electric vehicle.
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“US06” means the US06 driving schedule for aggressive driving as set forth in
Appendix { of 40 CFR Part 86.

“UDDS” means urban dynamometer driving schedule as set forth Appendix | of
40 CFR Part 86.

“Zero-emission vehicle” or “ZEV” means any vehicle certified to zero-emission
standards.

“Zero-emission Vehicle Miles Traveled” or zero emission VMT” means the
vehicle miles traveled with zero exhaust emissions of any criteria pollutant (or precursor
pollutant).

“ZEV fuel” means a fuel that provides traction energy in on-road ZEVs.
Examples of current technology ZEV fuels include electricity, hydrogen, and
compressed air,

Date of Release:
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2. Terminology.

Abbreviation  Units
Charge Depleting Actual Range (urban cycle) Reda mi
Charge Depleting to Charge Sustaining Range Redes mi
Charge Depleting Net Energy Consumption Ecq wh
Charge Depleting CO, Produced Mcq g/mi
Charge Sustaining CO; Produced Mcs g/mi
Highway Charge Depleting Actual Range Redah mi
Highway Charge Depleting Cycle Range Reden mi
Highway Electric Range Fraction ERFy, %
Highway Equivalent All-Electric Range EAER, mi
Highway Equivalent All-Electric Range Energy EAEREC, wh/mi
Consumption
Urban Charge Depleting Cycie Range Redeu mi
Urban Electric Range Fraction ERF, %
Urban Equivalent All-Electric Range EAER, mi
Urban Equivalent All-Electric Range scaled to 40 mi EAER 40 mi
limit
Urban Equivalent All-Electric Range Energy EAEREC, wh/mi

Consumption
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C. Zero-Emission Vehicle Standards.

1. ZEV Emission Standard. The Executive Officer shall certify new 2009
and-subsequentthrough 2017 model year passenger cars, light-duty trucks and
medium-duty vehicles as ZEVs if the vehicles produce zero exhaust emissions of any
criteria poliutant (or precursor pollutant) under any and all possible operational modes
and conditions.

2. Percentage ZEV Requirements
2.1 General Percentage ZEV Requirement.

(a) Basic Requirement. The minimum percentage ZEV requirement for each
manufacturer is listed in the table below as the percentage of the PCs and LDT1s, and
LDT2s to the extent required by seetionsubdivision C.2.2(c), produced by the
manufacturer and delivered for sale in California that must be ZEVs, subject to the
conditions in seetionsubdivision C.2.2. The ZEV requirement will be based on the
annual NMOG production report for the appropriate model year.

Model Years Minimum ZEV Requirement
2009 through 2011 11 %
2012 through 2014 12 %
2015 through 2017 14 %
2018 and subsequent 16 %

(b) Calculating the Number of Vehicles to Which the Percentage ZEV
Requirement is Applied. For purposes of calculating a manufacturer’s requirement in
subdivision C.2.1 for model years 2009 through 2017, a manufacturer may use a three
year average method or same model year method, as described below in sections 1.
and 2. A manufacturer may switch methods on an annual basis. This production
averaging is used to determine ZEV requirements specified in subdivision C.2.1{(a) only.
and has no effect on a manufacturer's size determination, specified in section 1900.
For example, in applying the ZEV requirement, a PC, LDT1, or LDT2, that is produced
by one manufacturer (e.g., Manufacturer A), but is marketed in California by another
manufacturer (e.g., Manufacturer B) under the-other manufacturer's (Manufacturer B)
nameplate, shall be treated as having been produced by the marketing manufacturer
(Manufacturer B).

(1) ___For the 2009 through 2011 model years, a manufacturer’s production
volume of PCs and LDT1s, and LLDT2s as applicable, produced and delivered for sale
in California will be based on the three-year average of the manufacturer's volume of
PCs and LDT1s, and LDT2s as applicable, produced and delivered for sale in California
in the 2003 through 2005 model years. As an alternative to the three-year averaging of
prior year production described above, a manufacturer may elect to base its ZEV
obligation on the number of PCs and LDT1s, and LDT2s, as applicable, produced by
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the manufacturer and delivered for sale in California that same model year.

(2) _ For 2012 and subsequentthrough 2017 model years, a manufacturer's
nroduction volume for the given model year will be based on the three-year average of
the manufacturer's volume of PCs and LDT1s, and LDT2s, as applicable, produced and
delivered for sale in California in the prior fourth, fifth and sixth model year (for example,
2013 model year ZEV requirements will be based on California production volume of
PCs and LDT4s, ard-LDT2s-as-applicable; for the 2007 to 2009 model years, and 2014
model vear ZEV requirements will be based on California production volume of PCs

and LDTs for the 2008 to 2010 model years). ilihrs—p\ceeluehmarasferegmg—rseeed—te

determtination: As an alternatlve to the three-year averaglng of prior year production
described above, a manufacturer may elect to base its ZEV obligation on the number of
PCs and LDT1s, and LDT2s, as applicable, produced by the manufacturer and

deltvered for sale in California that same modeI year Eer—29—1—2—end—eu—beeqeeﬂt—meelel

(c) Phase-in of ZEV Requirements for LDT2s. Beginning with the ZEV
requirements for the 2009 model year, a manufacturer's LDT2 production shall be
included in determining the manufacturer’'s overall ZEV requirement under
sestiensubdivision C.2.1(a) in the increasing percentages shown in the table below.

2009 | 2070 | 2011 | 2012+
51% 68% 85% 100%

(d)  Exclusion of ZEVs in Determining a Manufacturer’s Sales Volume. In
calculating for purposes of sectionsubdivision C.2.1(b) and (c) the volume of PCs,
LDT1s and LDT2s that a manufacturer has produced and delivered for sale in
California, the manufacturer shall exclude the number of ZEVs produced by the
manufacturer, or by a subsidiary in which thatthe manufacturer has a greater than 50
percent ownership interest, and delivered for sale in California.

2.2 Requirements for Large Volume Manufacturers.

(a)  Primary Requirements for Large Volume Manufacturers through Model
Year 2011. In the 2009 through 2011 model years, a manufacturer must meet at least
22.5 percent of its ZEV requirement with ZEVs or ZEV credits generated by such
vehicles, and at least another 22.5 percent with ZEVs, AT PZEVs, or credits generated
by such vehicles. The remainder of the manufacturer's ZEV requirement may be met
using PZEVs or credits generated by such vehicles.
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(b)  Alternative Requirements for Large Volume Manufacturers.
(1)  Minimum Floor for Production of Type [lI ZEVs.
(A [Reserved]

(B) Requirement For the 2009-2011 Model Years. A manufacturer electing
the alternative compliance requirements during model years 2009 through 2011 must
produce ZEV credits equal to 0.82 percent of the manufacturer's average annual
California sales of PCs and LDT1s, and LDT2s, as applicable, over the three year
period from model years 2003 through 2005, theughthrough production, delivery for
sale, and placement in service of ZEVs, other than NEVs and Type 0 ZEVs, using
credit ratios for each ZEV Type compared to a Type |l prescribed in the table below, or
submit an equivalent number of credits generated by such vehicles.

ZEV Types Credit Substitution Ratio
Type | 2
Type 1.5 1.6
Type li 1.33
Type IV 0.8
Type V 0.57

(i) Manufacturers may use credits generated by 1997-2003 model-year ZEVs
that qualify for an extended service multiplier under sectionasubdivision C.6 for a year
primarily during calendar years 2009-2011, provided that 33 years of such a multiplier
will equal 4 ZEV credits.

(C)  [Reserved]
(D) [Reserved]
(E) [Reserved]

(F)  Exclusion of Additional Credits for Transportation Systems. Any additional
credits for fransportation systems generated in accordance with sectionsubdivision
C.7.5 shall not be counted towards compliance with this sestiersubdivision
C.2.2(b)(1)(B).

(G)  Carry-over of Excess Credits. ZEV credits generated from excess
production in model years 2005 through 2008 may be carried forward and applied to
the 2009 through 2011 minimum floor requirement specified in sestionsubdivision
C.2.2(b)(1)(B) provided that the value of these carryover credits shall be based on the
model year in which the credits are used. Beginning with the 2012 model year, these
credits may no longer be used to meet the ZEV requirement, specified in subdivision
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C.2.2(b)1)(B); they may be used as Enhanced AT PZEV, AT PZEV, or PZEV credits.
ZEV credits earned in model year 2009-and-subseguent through 2011 would be allowed
to be carried forward for two years for application to the ZEV requirement. For
example, ZEV credit earned in the 2010 model year would retain full flexibility through
the 2012 model year. Starting 2013 model vear, at-which-time-that credit could only be
used as Enhanced AT PZEVTZEV. AT PZEV, or PZEV credits, and could not be used
to satisfy the ZEV credit obligation, which may only be satisfied with credit generated
from ZEVs.

(H)  Failure to Meet Requirement for Production of ZEVs. A manufacturer
that, after electing the alternative requirements in seetiorsubdivision C.2.2(b) for any
model year from 2009 through 2011, fails to meet thé requirement in sestionsubdivision
C.2.2(b)(1)(B) by the end of the 2011 model year, shall be treated as subject to the
primary requirements in seetiopsubdivision C.2.1(a) for the 2009 through 2011 model
years.

()  Rounding Convention. The number of ZEVs needed for-a manufacturer
under sestiensubdivision C.2.2(b){(1)(B) shall be rounded to the nearest whole number.

(2) Compliance With Percentage ZEV Requirements. In the 2009 through
2011 model years, a manufacturer electing the alternative compliance requirements in
a given model year must meet at least 45 percent of its ZEV requirement for that model
year with ZEVs, AT PZEVs, or Enhanced AT-PZEVsSTZEVSs, or credits generated from
such vehicles. ZEV credits generated for compliance with the alternative requirements
during any given model year will be applied to the 45 percent which may be met with
ZEVs, AT PZEVs, Erhanced AT-PZEVMsTZEVS, or credits generated from such
vehicles, but not PZEVs. The remainder of the manufacturer's ZEV requirement may
be met using PZEVs or credits generated from such vehicles.

(3)  Sunset of Alternative Requirements After the 2011 Mode! Year. The
alternative requirements in seetiensubdivision C.2.2(b) are not available after the 2011
model year.

(c)  Election of the Primary or Alternative Requirements for Large Volume
Manufacturers. A manufacturer shall be subject to the primary ZEV requirements for
the 2009 model year unless it notifies the Executive Officer in writing prior to the start of
the 2009 model year that it is electing to be subject to the alternative compliance
requirements for that model year. Thereafter, a manufacturer shall be subject to the
same compliance option as applied in the previous model year unless it notifies the
Executive Officer in writing prior to the start of a new model year that it is electing to
switch to the other compliance option for that new model year. However, a
manufacturer that has previously elected the primary ZEV requirements for one or more
~of the 2009 through 2011 model years may prior to the end of the 2011 model year
elect the alternative compliance requirements for the 2009 through 2011 model years
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upon a demonstration that it has complied with all of the applicable requirements for
that period in sestiensubdivision C.2.2(b)(1)}B).

(d}  Requirements for Large Volume Manufacturers in Model Years 2012
through 2017.

(1) 2012 through 2014 Requirements. On an annual basis, aA manufacturer
must meet the total ZEV obligation with ZEVs or ZEV credits generated by such
vehicles, excluding_credits generated by NEVs and Type 0 ZEVSs, equal to at least
0.79% of its annual sales, using either production volume determination method
described in sestionsubdivision C.2.1(b) No more than 50% of the total obligation may
be met with credits generated from PZEVs, No more than 75% of the total obligation
may be met with credits generated from AT PZEVs. No more than 93.4% may be met
with Enhanced AT PZEVs, Type 0 ZEVs, and NEVs, other than limits described in
sectionsubdivision C.7.6. The entire requirement-obligation may be met solely with
credits generated from ZEVs.

- (2) 2015 through 2017 Requirements. On an annual basis, aA manufacturer
must meet its ZEV obligation with ZEVs or ZEV credits generated by such vehicles,
excluding credits generated by NEVs and Type 0 ZEVs, equal to at least 3% of its
annual sales, using either production volume determination method described in
sectionsubdivision C.2.1(b). No more than 42.8% of the total obligation may be met
with credits generated from PZEVs. No more than 57.1% of the total obligation may be
met with credits generated from AT PZEVs. No more than 78.5% may be met with
Enhanced AT-PZEVs credits generated from TZEVs, Type 0 ZEVs, and NEVs, other
than limits described in sectiorsubdivision C.7.6. The entire requirement-obligation
may be met solely with credits generated from ZEVs.

(3) The following table enumerates a manufacturer's annual percentage
obligation for the 2012 though 2017 model years if the manufaciurer produces the
minimum number of credits required to meet its ZEV obligation and the maximum
percentage for the Enhanced AT PZEV, AT PZEV, and PZEV categories.

Erhanced
. Total ZEV Minimum AT RZEVs
Years Percent ZEV floor TZEVSs, AT PZEVs PZEVs
Requirement | - Type Os,or
NEVs
2012 - 2014 12 0..79 2.21 3.0 6.0
2015 - 2017 14 3.0 3.0 2.0 6.0

(4) Use of Additional Credits for Transportation Systems. Any additional
credits for transportation systems generated from ZEVs in accordance with
sectionsubdivision C.7.5 may be used to meet up to one tenth of the portion of the ZEV
obligation which must be met with ZEVs, specified in sectionsubdivision C.2.2(d)(1).
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2.3 Requirements for Intermediate Volume Manufacturers. ir-For 2009
and through 2017subsequent model years, an intermediate volume manufacturer may
meet its ZEV requirement with up to 100 percent PZEVs or credits generated by such
vehicles. For 2015 through 2017 model years, the overall credit percentage
requirement for an intermediate volume manufacturer will be 12% instead of 14%.

2.4 Requirements for Small Volume Manufacturers and Independent Low
Volume Manufacturers. A small volume manufacturer or an independent low volume
manufacturer is not required to meet the percentage ZEV requirements. However, a
small volume manufacturer or an independent low volume manufacturer may earn and
market credits for the ZEVs, TZEVs. AT PZEVs, or PZEVs it produces and delivers for
sale in California.

2.6 [Reserved]

2.7 Changes in Small Volume, Independent Low Volume, and
Intermediate Volume Manufacturer Status.

(a) Increases in California Production Volume. In 2009 and subsegquentthrough
2017 model years, if a small volume manufacturer's average California production
volume exceeds 4,500 units of new PCs, LDTs, and MDVs based on the average
number of vehicles produced and delivered for sale for the three previous consecutive
model years, or if an independent low volume manufacturer’'s average California
production volume exceeds 10,000 units of new PCs, LDTs, and MDVs based on the
average number of vehicles produced and delivered for sale for the three previous
consecutive model years, the manufacturer shall no longer be treated as a small
volume, or independent low volume manufacturer, as applicable, and shall comply with
the ZEV requirements for intermediate volume manufacturers, as applicable, beginning
with the sixth model year after the last of the three consecutive model years.
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If an intermediate volume manufacturer's average California production volume
exceeds 60,000 units of new PCs, LDTs, and MDVs based on the average number of
vehicles produced and delivered for sale for the three previous consecutive model
years (i.e., total production volume exceeds 180,000 vehicles in a three year period),
the manufacturer shall no longer be treated as an intermediate volume manufacturer
and shall, beginning with the sixth model year after the last of the three consecutive
model-years, or in model year 2018 {whichever occurs first), comply with all ZEV
requirements for large volume manufacturers

Requirements will begin in the fourth model year rather than the sixth model year
when a manufacturer ceases to be a small erintermediate-independent low volume
manufacturer in 2003 or subsequent years due to the aggregation requirements in
majority ownership situations, except that if the majority ownership in the manufacturer
was acquired prior to the 2001 model year, the manufacturer must comply with the
stepped-up ZEV requirements starting in the 2010 model year._Requirements will begin
in the fourth model year, or in model year 2018 (whichever occurs first) rather than the
sixth mode! year when a manufacturer ceases to be an intermediate volume
manufacturer in 2003 or subsequent years due to the aggregation requirements in
majority ownership situation.

- (b) Decreases in California Production Volume. |f a manufacturer's average
California production volume falis below 4,500, 10,000 or 60,000 units of new PCs,
LDTs, and MDVs, as-applicable; based on the average number of vehicles produced
and delivered for sale for the three previous consecutive model years, the manufacturer
shall be treated as a small volume, independent low volume, or intermediate volume
manufacturer, as applicable, and shall be subject to the requirements for a small
volume, independent low volume, or intermediate volume manufacturer beginning with
the next model year.

(c) Calcuiating California Production Volume in Change of Ownership Situations.
Where a manufacturer experiences a change in ownership in a particular model year,
the change will affect application of the aggregation requirements on the manufacturer
starting with the next model year. When a manufacturer is simultaneously producing
two model vears of vehicles at the time of a change of ownership, the basis of
determining next model year must be the earlier model year. The manufacturer's small
or intermediate volume manufacturer status for the next model year shall be based on
the average California production volume in the three previous consecutive model years
of those manufacturers whose production volumes must be aggregated for that next
model year. For example, where a change of ownership during the 2010 calendar year
occurs and the manufacturer is producing both 2010 and 2011 model year vehicles
results in a requirement that the production volume of Manufacturer A be aggregated
with the production volume of Manufacturer B, Manufacturer A’s status for the 2011
model year will be based on the production volumes of Manufacturers A and B in the
2008-2010 model years. Where the production volume of Manufacturer A must be
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aggregated with the production volumes of Manufacturers B and C for the 2010 model
year, and during that model year a change in ownership eliminates the requirement that
Manufacturer B's production volume be aggregated with Manufacturer A’s,
Manufacturer A’s status for the 2011 model year will be based on the production
volumes of Manufacturers A and C in the 2008-2010 model years. In either case, the
lead time provisions in seetiersubdivisions C2.7(a) and (b) will apply.

3. Partial ZEV Allowance Vehicles (PZEVs).

3.1 Introduction. This sestiensubdivisions C.3 sets forth the criteria for
identifying vehicles delivered for sale in California as PZEVs. A PZEV is a vehicle that
cannot be certified as a ZEV but qualifies for a PZEV allowance of at least 0.2.

3.2 Baseline PZEV Allowance. In order for a vehicle to be eligible to receive
a PZEV allowance, the manufacturer must demonstrate compliance with all of the

following requirements. A qualifying vehicle will receive a baseline PZEV allowance of
0.2.

(a)  SULEV Standards. For 2009 through 2014 model years, Geertify the
vehicle to the 150,000-mile SULEV exhaust emission standards for PCs and LDTs in
sectiersubdivision 1961(a)(1), titte 13, CCR. Bi-fuel, fuel-flexible and dual-fue! vehicles
must certify to the applicable 150,000-mile SULEV exhaust emission standards when
operating on both fuels,_For 2015 through 2017 model vears, certify the vehicle to the
150,000-mile SULEV 20 or 30 exhaust emission standards for PCs and LDTs in
subdivision 1961.2(a)(1). Bi-fuel. fuel flexible and dual-fuel vehicles must certify to the
applicable 150,000-mile SULEV 20 or 30 exhaust emission standards when operating
on both fuels;

(b)  Evaporative Emissions. Certify the vehicle to the evaporative emission
standards in seetiensubdivision 1976(b)(1)(E), title 13, CCR (zero-fuel evaporative
emissions standards). For 2015 through 2017 model years, certify the vehicle to the
evaporative emission standards in subdivision 1976(b)}(1XG);

(c)  OBD. Certify that the vehicle will meet the applicable on-board diagnostic
requirements in sections 1968.1 or 1968.2, title 13, CCR, as applicable, for 150,000
miles; and

(d)  Extended Warranty. Extend the performance and defects warranty period
set forth in sectionssubdivisions 2037(b)(2) and 2038(b)(2) to 15 years or 150,000
miles, whichever occurs first, except that the time period is to be 10 years for a zero.
emission energy storage device used for traction power (such as a battery,
ultracapacitor, or other electric storage device).

3.3 Zero-Emission VMT PZEV Allowance.
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(a) Calculation of Zero Emission VMT Allowance. A vehicle that meets the
requirements of sectionsubdivision C.3.2 and has zerco-emission vehicle miles traveled
("VMT") capability will generate an additional zero emission VMT PZEV allowance,
calculated as follows:

Range Zero‘-emission VMT Allowance
EAER, < 10 miles 0.0
EAER, 210 miles-to 40 miles EAER, x (1 — UFRca)/11.028
and
Rega=10-milesto-40-miles
EAER, 40/ 29-63
(EAERuag) x [1 —
(UF 40" R/ EAER,)V/
Reaa EAER, > 40 miles 11.028
| Where
UF 0= utility factor at 40 miles
EAER 4= 40 miles

A vehicle cannot generate more than 1.39 zero-emission VMT PZEV
allowance,

The urban equivalent all-electric range (EAER,) and charge depleting actual range
(urban cycle) (Rega) shall be determined in accordance with sections F.11 and F.5.4,
respectively, of these test procedures. The utility Factor (UF) based on the charge
depleting actual range (urban cycle) (Rq4a) shall be determined according to Section
4.5.2 Equation 5 and the “Fleet UF” Utility Factor Equation Coefficients in Section 4.5.2,

Table 3 of SAE J2841 March 2009.

3.4 PZEV Allowance for Advanced ZEV Componentry. A vehicle that
meets the requirements of sestiensubdivision C.3.2 may qualify for an advanced
componentry PZEV allowance as provided in this section 3.4.
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(a) Use of High Pressure Gaseous Fuel or Hydrogen Storage System. A
vehicle equipped with a high pressure gaseous fuel storage system capable of refueling
at 3600 pounds per square inch or more and operating exclusively on this gaseous fuel
shalt qualify for an advanced componentry PZEV allowance of 0.2. A vehicle capable

 of operating exclusively on hydrogen stored in a high pressure system capable of
refueling at 5000 pounds per square inch or more, stored in nongaseous form, or at
cryogenic temperatures, shall instead qualify for an advanced componentry PZEV
allowance of 0.3.

(b) Use of a Qualifying HEV Electric Drive System

(1)  Classification of HEVs. HEVs qualifying for additional advanced
componentry PZEV allowance or allowances that may be used in the AT PZEV
category are classified in one of fivefour types of HEVs based on the criteria in the
following table.

Characteristics T - Type D Type E Type F Type G
Zero Emission Zero-Emission
VMT VMT allowance;
Electric Drive allowance; 2 = 10 mile
10 mile all-electric range
ggiz?oli’ﬁa:t 210-k\W > 10 kW 2 50 kW all-slectric (US06
P ranrge{UDDS eyele}range
drive
eyelejrange
Traction Drive 50\ ol z 60 2 60
System Voltage Volts volts Z 60 volts 2 60 volts
Eroaocstlton Drive Yes Yes Yes Yes | Yes
Reggnerative Yes Yes Yes Yes Yes
Braking
Idle Start/Stop . ¥es Yes Yes Yes Yes
(2) [Reserved].
(3) [Reserved].
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(5) Type D HEVs. A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officer meets all of the criteria for a Type D
HEV qualifies for an additional advanced componentry allowance of 0.4 in the 2009
through 2011 model years, 0.35 in the 2012 through 2014 model years, and 0.25 in the

2015 and-subsequent-meodelyearsthrough 2017 model years.

(6) Type E HEVs. A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officer meets all of the criteria for a Type E
HEV qualifies for an additional advanced componentry allowance of 0.5 in the 2009
through 2011 model years, 0.45 in the 2012 through 2014 model years, and 0.35 in the

2015 and-subsequent-modelyearsthrough 2017 model years.

(7) Type F HEVs. A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officer meets all of the criteria for a Type F
HEV, including achieving 10 miles or more of all-electric UDDS range, qualifies for an
additional advanced componentry allowance of 0.72 in the 2009 through 2011 model
years, 0.67 in the 2012 through 2014 model years, and 0.57 in the 2015 and

subsequent-medel-yearsthrough 2017 model years.

(8) Type G HEVs. A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officer meets all of the criteria for a Type G
HEYV, including achieving 10 miles or more of all-electric US06 range, qualifies for an
additional advanced componentry allowance of 0.95 in the 2009 through 2011 model
years, 0.89 in the 2012 through 2014 model years, and 0. 18 in the 2015 apd

subsequent-modelyearsthrough 2017 model years.

(9)  Severability. Inthe event that all or part of sectionsubdivision C.3.4(b)(1)-
(8} is found invalid, the remainder of these standards and test procedures—meluémg»the

Femamdepeiseenen—érm;ﬁ—)-(s} remains in full force and effect.

3.5 PZEV Allowance for Low Fuel-Cycle Emissions. A vehicle that makes
exclusive use of fuel(s) with very low fuel-cycle emissions shall receive a PZEV
allowance of 0.3. In order to receive the PZEV low fuel-cycle emissions allowance, a
manufacturer must demonstrate to the Executive Officer, using peer-reviewed studies
or other relevant information, that NMOG emissions associated with the fuel(s) used by
the vehicle (on a grams/mile basis) are lower than or equal to 0.01 grams/mile. Fuel-
cycle emissions must be calculated based on near-term production methods and
infrastructure assumptions, and the uncertainty in the results must be quantified.

3.6 Calculation of PZEV Allowance.
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(a) Calculation of Combined PZEV Allowance for a Vehicle. The combined
PZEV allowance for a qualifying vehicle in a particular model year is the sum of the
PZEV allowances listed in this seetieasubdivision C.3.6, multiplied by any PZEV
introduction phase-in multiplier listed in sestiensubdivision C.3.7, subject to the cap in
seetionsubdivision C.3.6(b).

(1) Baseline PZEV Allowance. The baseline PZEV allowance of 0.2 for
vehicles meeting the criteria in sestionsubdivision C.3.2;

(2)  Zero Emission VMT PZEV Allowance. The zero-emission VMT PZEV
allowance, if any, determined in accordance with seetiensubdivision C.3.3.;

(3) Advanced ZE v Componentry PZEV Allowance. The advanced ZEV

componentry PZEV allowance, if any, determined in accordance with sestiensubdivision

C.3.4; and

(4) Fuel-cycle Emissions PZEV Allowance. The fuel-cycle emissions PZEV
allowance, if any, determined in accordance with sestionasubdivision C.3.5.

(b) Caps on the Value of an AT PZEV Allowance.
(1) Cap for 2009 and-Subseguentthrough 2017 Model-Year Vehicles. The

maximum value an AT PZEV may earn before phase-in multipliers, including the
baseline PZEV allowance, is 3.0.

(2) [Reserved].
3.7  PZEV Multipliers
(@) [Reserved].

(b)  Introduction Phase-In Multiplier for PZEVs That Earn a Zero Emission
VMT Aflowance. Each 2009 through 2011 model.year PZEV that earns a zero-
emission VMT allowance under section C.3.3 and is sold to a California motorist or is
leased for three or more years to a California motorist who is given the option to
purchase or re-lease the vehicle for two years or more at the end of the first iease term,
qualifies for a phase-in multiplier of 1.25. This subdivision €.3.7(b) multiplier will no
longer be available after model year 2011.

4, Qualification for ZEV Multipliers and Credits.
4.1 [Reserved].

4.2 [Reserved].
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4.3 [Reserved].

- 4.4  ZEV-Credits for 2009 through 2017and-Subsequent Model Years
ZEVs.

(a)  ZEV Tiers for Credit Calculations. ZEM-6Credits from a particular ZEV are
based on the assignment of a given ZEV into one of the following eight ZEV tiers:

ZEV Tier UDDS ZEV Fast Refueling Capability
Range (miles) :

NEV No minimum N/A

Type 0 < 50 N/A

Type | = 50, <75 \ N/A

Type 1.5 275, <100 - N/A

Type Il = 100 'N/A

Must be capable of

> 100 replacing 95 miles (UDDS
Type 11l T ZEV range) in s 10 minutes
per section C.4.4(b)

2200 N/A

Must be capable of
replacing 190 miles (UDDS
ZEV range) in £ 15 minutes
per section C.4.4(b)

Must be capable of
replacing 285 miles (UDDS
ZEV range) in £ 15 minutes
per section C.4.4(b)

Type IV 2200

Type V =300

Tvpe L.bx and Type lIx vehicles are defined in subdivision C.4.5(q) and

C.9.10.

(b)  Fast Refueling. The “fast refueling capability” requirement for a 2009 and
subseguentthrough 2017 model year Type I, IV, or V ZEV in seetisrsubdivision
C.4.4.(a) will be considered met if the Type Ill ZEV has the capability to accumulate at
least 95 miles of UDDS range in 10 minutes or less and the Type IV or V ZEV has the
capability to accumulate at least 190 or 285 miles, respectively, in 15 minutes or less.
For ZEVs that utilize more than one ZEV fuel, such as plug-in fuel cell vehicles, the
Executive Officer may choose to waive these sestiensubdivision C.4.4.(b) fast fueling
requirements and base the amount of credit earned on UDDS ZEV range, as specified
in sectionsubdivision C.4.4.(a).

(c)  ZEV Credits for 2009 and-Subseguentthrough 2017 Model-Year ZEVs. A
2009 and-subseguentthrough 2017 model-year ZEV, other than a NEV or Type 0, earns
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1 ZEV credit when it is produced and delivered for sale in California. A 2009 apd
subseguentthrough 2017 model-year ZEV earns additional credits based on the earliest
year in which the ZEV is placed in service (not earlier than the ZEV's model year). The
vehicle must be delivered for sale and placed in service in the same state (i.e
California) in order to earn the total credit amount. The following table identifies the
total credits that a ZEV in each of the eight ZEV tiers will earn, including the credit not
contingent on placement in service, if it is placed in service in the specified calendar
year or by June 30 after the end of the specified calendar year._A vehicle is not eligible
to receive credits if it is placed in service after December 31, five calendar years after
the model year. For example, if a vehicle is produced in 2012, but does not get placed
until January 1, 2018, the vehicle would no longer be eligible for ZEV credits.

Total Credit Earned by ZEV Type and Model Year for
Production and Delivery for Sale and for Placement

Tier Calendar Year in Which ZEV is Placed in Service

2009-201#41 | 2012 - 20172048+

NEV 0.30 0.30

Type O 1 1

Type | 2 2

Type 1.5 2.5 25

Type 1.5x n/a 2.5

Type |l 3 3

Type lIx n/a 3

Type lli 4 34

Type IV 5 | 35

Type V 7 PRSI

(d) Multiplier for Certain ZEVs. 2009 through 2011 model-year ZEVs,
excluding NEVs or Type 0 ZEVs, shall qualify for a multiplier of 1.25 if it is either sold to
a motorist or is leased for three or more years to a motorist who is given the option to
purchase or re-lease the vehicle for two years or more at the end of the first lease term.
This subdivision C.4.4(d) multiplier will no longer be available after model year 2011.
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(e) Counting Specified ZEVs Placed in a Section 177 State and in California.
(1) Provisions for 2009 Model Year.

(A)  Manufacturers with a ZEV requirement producing ZEVs, excluding NEVs
and Type 0 ZEVs, that are either certified to the California ZEV standards or approved
as part of an advanced technology demonstration program and are placed in service in
a section 177 state, may be counted towards compliance with the California percentage
ZEV requirements in seetionsubdivision C.2, including the requirements in
seetioasubdivision C.2.2(b), as if they were delivered for sale and placed in service in
California.

(B) Manufacturers with a ZEV requirement producing ZEVs, excluding NEVs
and Type 0 ZEVs that are certified to the California ZEV standards or approved as part
of an advanced technology demonstration program and are placed in service in
California may be counted towards the percentage ZEV requirements of any section
177 state, including requirements based on sectionsubdivision C.2.2(B).

(2)  Provisions for 2010 and Subsequent Model Years. Manufacturers with a
ZEV requirement producing Specified-modelyear ZEVs, including Type 1.5xs and Type
lIxs, excluding NEVs and Type 0 ZEVs, that are either certified to the California ZEV
standards applicable for the ZEV’'s model year or approved as part of an advanced
technology demonstration program and are placed in service in California orin a
section 177 state may be counted towards compliance in California and in all section
177 states, with the percentage ZEV requirements in sestienrsubdivision C.2, provided
that the credits are multiplied by the ratio of anMsmanufacturer’s applicable
production volume for a model year, as specified in sectiensubdivision C.2.1(b) in the
state receiving credit to the BMsmanufacturer’s applicable production volume
(hereafter, “proportional value”), as specified in sestionsubdivision C.2.1(b) for the same
model year in California. Credits generated in a section 177 state will be earned at the
proportional value in the section 177 state, and earned in California at the full value
specified in sestiensubdivision C.4.5(d) However, credits generated by 2010 and 2011
model-year vehicles produced, delivered for sale, and placed in service, or as part of an
advanced technology demonstration program in California to meet the any section 177
state’s requirements that implement sestionsubdivision C.2.2(b) requirements are
exempt from proportional value, with the maximum number of credits allowed to be
counted towards compliance in a section 177 state being limited to the number of
credits needed to satisfy a manufacturer's section 177 state’s requirements to
implement sestionsubdivision C.2.2(b)(1)(B). The table below specifies the qualifying
model years for each ZEV type that may be counted towards compliance in all section
177 states.
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Vehicle Type Model Years:
Type |, 1.5, or Il ZEV 2009 — 20442017
Type lll, IV, or V ZEV 2008 - 2017
Type 1.5x or Type llx 2012 — 2017

(f) NEV Test Procedures. Beginning in 2010 model year, to be eligible for the
credit amount in sectionsubdivision C.4.4.(c), NEVs must meet the following
specifications and requirements in this seetionsubdivision C.4.4(f):

(1) Specifications. A 2010 through 2017 anrd-subsequent model-year NEV,
earns credit when it meets all the following specifications:

(A)  Acceleration. The vehicle has a 0-20 mph acceleration of 6.0 seconds or
less when operating with a payload of 332 pounds and starting with the battery at a
50% state of charge.

(B) Top Speed. The vehicle has a minimum top speed of 20 mph when
operating with a payload of 332 pounds and starting with the batiery at a 50% state of
charge. The vehicie’s top speed shall not exceed 25 mph when tested in accordance
with 49 CFR 571.500 (68 FR 43972, July 25, 2003).

(C) Constant Speed Range. The vehicle has a minimum 25 mile range when
operating at constant top speed with a payload of 332 pounds and starting with the
battery at 100% state of charge.

(2)  Battery Requirement. A qualifying NEV must be equipped with sealed,
maintenance-free batteries.

(3) Warranty Requirement. A 2010 through 2017 and-subsequent model year
NEV drive train, including battery packs, must be covered for a period of at least 24
months. AtleastThe first 6 months efthefirst-12-menths of the NEV warranty pericd
must be covered by a full warranty; the remainderefthe first12-months-and-allofthe
second-12-months-of the remaining warranty period may be optional extended
warranties (available for purchase) and may be prorated. If the extended warranty is
prorated, the percentage of the battery pack's original vaiue to be covered or refunded
must be at least as high as the percentage of the prorated coverage period still
remaining. For the purpose of this computation, the age of the battery pack must be
expressed in intervals no larger than three months. Alternatively, a manufacturer may
cover 50 percent of the original value of the battery pack for the full period of the
extended warranty.

(4)  Prior to allowance approval, the Executive Officer may request that the
manufacturer provide copies of representative vehicle and battery warranties.
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(5) NEV Charging Requirements. Model year 2014 through 2017 NEVs must
meet charging connection standard portion of the requirements specified in subdivision

1962.3(c)(2).

(q) Type |.5x and Type lix Vehicles. Beginning in 2012 model year, to be -
eligible for the credit amount in subdivision C.4.4{c), Type |.5x and Type lIx vehicles
must meet the following specifications and requirements:

(1) PZEV Requirements. Type |.5x and Type lIx vehicles must meet all
PZEV requirements, specified in subdivision C.3.2 (a) through (d).

(2) Type G Requirements. Type |.5x and Type lix vehicles must meet the
requirements for Type G advanced componentry allowance, specified in subdivision

C.3.4(b).

(3) APU Operation. The vehicle's UDDS range after the APU first starts and
enters “charge sustaining hybrid operation” must be less than or equal to the vehicle’s
UDDS all-electric test range prior to APU start. The vehicle's APU cannot start under
any user-selectable driving mode unless the energy storage system used for traction
power is fully depleted.

(4) Minimum Zero Emission Range Requirements.

Vehicle Category | Zero Emission UDDS Range
Type 1.5x 2 75 miles, < 100 miles
Type lIx 2 100 miles

5. [Reserved]

6. Extended Service Multiplier for 1997-2003 Model-Year ZEVs and
PZEVs With > 10 Mile Zero Emission Range. Except in the case of a NEV, an
additional ZEV or PZEV multiplier will be earned by the manufacturer of a 1997 through
2003 model-year ZEV, or PZEV with > 10 mile zero emission range for each full year it
is registered for operation on public roads in California beyond its first three years of
service, in the 2009 through 2011 calendar years. For additional years of service
starting earlier than April 24, 2003, the manufacturer will receive 0.1 times the ZEV

‘credit that would be earned by the vehicle if it were leased or sold new in that year,

including multipliers, on a year-by-year basis beginning in the fourth year after the
vehicle is initially placed in service. For additional years of service starting

April 24, 2003 or later, the manufacturer will receive 0.2 times the ZEV credit that would
be earned by the vehicle if it were leased or sold new in that year, including multipliers,
on a year-by-year basis beginning in the fourth year after the vehicle is initially placed in
service. The extended service multiplier is reported and earned in the year following
each continuous year of service. Additional credit cannot be earned after model year
2011.
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7. Generation and Use of ZEV Credits; Calculation of Penalties

7.1  Introduction. A manufacturer that produces and delivers for sale in
California ZEVs or PZEVs in a given model year exceeding the manufacturer's ZEV
requirement set forth in seetiersubdivision C.2 shall earn ZEV credits in accordance
with this sectionsubdivision C.7. :

7.2 ZEV Credit Calculations.

(a) Credits from ZEVs. For model vears 2009 through 2014, Tthe amount of
g/mi ZEM-credits earned by a manufacturer in a given model year from ZEVs shall be
expressed in units of g/mi NMOG, and shall be equal to the number of credits from
ZEVs produced and delivered for sale in California that the manufacturer applies
towards meeting the ZEV requirements for the model year subtracted from the number
of ZEVs produced and delivered for sale in California by the manufacturer in the model
year and then multiplied by the NMOG fieet average requirement for PCs and LDT1s;
orLDT2s-as-applicable; for that model year. For model vears 2015 through 2017, the
amount of credits earned by a manufacturer in a given model year from ZEVs shall be
expressed in units of credits.

(b) Credits from PZEVs. For model years 2009 through 2014, Tthe amount of
g/mi ZEM credits from PZEVs earned by a manufacturer in a given model year shall be
expressed in units of g/mi NMOG, and shall be equal to the total number of PZEVs
produced and delivered for sale in California that the manufacturer applies towards
mesting its ZEV requirement for the model year subtracted from the total number of
PZEV allowances from PZEVs produced and delivered for sale in California by the
manufacturer in the mode! year and then multiplied by the NMOG fleet average
requirement for PCs and LDT1s-ertbD¥2s-as-applisable; for that model year. For
model years 2015 through 2017, the amount of credits earned by a manufacturer in a
given model year from PZEVs shall be expressed in units of credits.

: {c) Separate Credit Accounts. The number of credits from a manufacturer’s
[i] ZEVs, [ii]l Type |.5x and Type lIx vehicles, [iiii] Erharsed AFRZLEVMSTZEVS, [Hiiv] AT
PZEVs, [iv] all other PZEVSs, and [vi] NEVs shall each be maintained separately.

(d) Rounding Credits. For model year 2012 through 2014, ZEV credits and
debits shall be rounded to the nearest 1/1000" only on the final credit and debit totals
using the conventional rounding method. For model year 2015 through 2017, ZEV
credits and debits shall be rounded to the nearest 1/100™ only on the final credit and
debit totals using the conventional rounding method.

, (e) Converting o/mi NMOG ZEV Credit to ZEV Credits. After model year

2014 compliance, all manufacturer ZEV, Type |.5x and Type llx, TZEV, AT PZEV,
PZEV, and NEV accounts will be converted from g/mi NMOG to credits. Each g/mi
NMOG account balance will be divided by 0.035. Starting in model year 2015, credits
will no longer be expressed in terms of g/mi credits, but only as credits.
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(fH Converting PZEV and AT PZEV Credits after Model Year 2017. After
model year 2017 compliance, a manufacturer's PZEV and AT PZEV credit accounts will
be converted to be used for compliance with requirements specified in subdivision C.2.
For LVMs, PZEV accounts will be discounted 93.25%, and AT PZEV accounts will be
discounted 75%. For IVMs, PZEV accounts and AT PZEV accounts will be discounted
75%. This will be a one time calculation after model year 2017 compliance is complete.

7.3 ZEV Credits for MDVs and LDTs Other Than LDT1s. ZEVs and PZEVs
classified as MDVs or as LDTs other than LDT1s may be counted toward the ZEV
requirement for PCs, LDT1s and LDT2s as applicable, and included in the calculation of
ZEV credits as specified in this seetiensubdivision C.4 if the manufacturer so
designates.

7.4 ZEV Credits for Advanced Technology Demonstration Programs.

(a) TZEVs. Ilnmedelyears For 2009 through 2014 _model years, ZEVs-and
Enhanced AT RPZEVs—excluding NEVs; TZEVs placed in a California advanced
technology demonstration program for a period of two or more years, may earn ZEV
credits even if it is not “delivered for sale” or registered with the California Department
of Motor Vehicles (DMV). To earn such credits, the manufacturer must demonstrate to
the reasonable satisfaction of the Executive Officer that the vehicles will be regularly
used in applications appropriate to evaluate issues related to safety, infrastructure, fuel
specifications or public education, and that for 50 percent or more of the first two years
of placement the vehicle will be operated in California. Such a vehicle is eligible to
receive the same allowances and credits that it would have earned if placed in service.
To determine vehicle credit, the model-year designation for a demonstration vehicle
shall be consistent with the model-year designation for conventional vehicles placed in
the same timeframe. Manufacturers may earn credit for as many as 25-vehicles per
model, per ZEV state, per year under this section C.7.4. A manufacturer’s vehicles in
excess of the 25-vehicle cap will not be eligible for advanced technology demonstration
program credits.

(b) ZEVs. In model years 2009 through 2017, ZEVs, including Type |.5x and
Hix vehicles, excluding NEVs and Type 0 ZEVs, placed in a California advanced
technology demonstration program for a period of two or more years, may earn ZEV
credits even if it is not “delivered for sale” or registered with the California DMV. To
earn such credits, the manufacturer must demonstrate to the reasonable satisfaction of
the Executive Officer that the vehicles will be reqularly used in applications appropriate
to evaluate issues related to safety, infrastructure, fuel specifications or public
education, and that for 50 percent or more of the first fwo years of placement the
vehicle will be operated in California. Such a vehicle is eligible to receive the same
allowances and credits that it would have earned if placed in service. To determine
vehicle credit, the model year designation for a demonstration vehicle shall be
consistent with the model year designation for conventional vehicles placed in the same
timeframe. Manufacturers may earn credit for as many as 25 vehicles per model, per
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ZEV state, per year under this subdivision C.7.4. A manufacturer's vehiclesg in excess

of the 25-vehicle cap will not be eligible for advanced technology demonstration
program credits.

7.5 ZEV Credits for Transportation Systems.

(a) General. In model years 2009 and-subsequent through 2017, a ZEV
placed, for two or more years, as part of a transportation system may earn additional
ZEV credits, which may be used in the same manner as other credits earned by
vehicles of that category, except as provided in subdivision C.4.5(e)(2) and as provided
in sectionsubdivision C.7.5(c) below. In model years 2009 through 2011, an Erhanced
ATFRZEN TZEV, AT PZEV or PZEV placed as part of a transportation system may earn
additional ZEV credits, which may be used in the same manner as other credits earned
by vehicles of that category, except as provided in sestiersubdivision C.7.5(c) below. A
NEV is not eligible to earn credit for transportation systems. To earn such credits, the
manufacturer must demonstrate to the reasonable satisfaction of the Executive Officer
that the vehicle will be used as a part of a project that uses an innovative transportation
system as described in seetionsubdivision C.7.5(b) below.

(b) Credits Earned. |n order to earn additional credit under this section C.7.5,
a project must at a minimum demonstrate [i] shared use of ZEVs Type |.5x and Type llx
vehicles, Erhanced- AT RZEMSTZEV, AT PZEVs or PZEVs, and [ii] the application of
“intelligent” new technologies such as reservation management, card systems, depot
management, location management, charge billing and real-time wireless information
systems. If, in addition to factors [i] and [ii] above, a project also features linkage to
transit, the project may receive further additional credit. For ZEVs only, not including
NEVs, a project that features linkage to transit, such as dedicated parking and charging
facilities at transit stations, but does not demonstrate shared use or the application of
intelligent new technologies, may also receive additional credit for linkage to transit.
The maximum credit awarded per vehicle shall be determined by the Executive Officer,
based upon an application submitted by the manufacturer and, if appropriate, the
project manager. The maximum credit awarded shali not exceed the following:
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Type of Model Year Shared Use, Linkage to
Vehicle Intelligence Transit
PZEV through 2011 2 1
AT PZEV through 2011 4 2
Enhanced AT | 2009 through 2011 4 2
PZEV
ZEV 2009 through 2011 6 3
Enhanced AT 2012 and 10.5 40.5
BPZEV subsequentthroug
TZEV h 2017
ZEV and Type 2012 and 20.75 10.75
[.5x and Type | subsequentthroug
IIx vehicles h 2017

(c) Cap on Use of Credits.

(1) ZEVs. Credits earned or allocated by ZEVs ZEVs or Type |.5x and
Type lIx vehicles pursuant to this seetioasubdivision C.7.5, not including all credits
earned by the vehicle itself, may be used to satisfy up to one-tenth of a manufacturer's
ZEV obligation in any given model year, and may be used to satisfy up to one-tenth of a
manufacturer's ZEV obligation which must be met with ZEVs, as specified in
seetionsubdivision C.2.2(d)(3).

(2) Enbanced AT PZEVSTZEVs. Credits earned or allocated by Erhanced
ATPLEVsTZEVs pursuant to this sestiensubdivision C.7.5, not including all credits
earned by the vehicle itself, may be used to satisfy up to one-tenth of a manufacturer's
ZEV obligation in any given model year, but may only be used in the same manner as
other credits earned by vehicles of that category.

(3) AT PZEVs. Credits earned or allocated by AT PZEVs pursuant to this
sectiepsubdivision C.7.5, not including all credits earned by the vehicle itself, may be
used to satisfy up to one-twentieth of a manufacturer's ZEV obligation in any given
model year, but may only be used in the same manner as other credits earned by
vehicles of that category.

(4) PZEVs. Credits earned or allocated by PZEVs pursuant to this
sestionsubdivision C.7.5, not including all credits earned by the vehicle itself, may be
used to satisfy up to one-fiftieth of the manufacturer's ZEV obligation in any given:
model year, but may only be used in the same manner as other credits earned by
vehicles of that category.

(d)  Allocation of Transportation System Credits. Credits shall be assigned by
the Executive Officer to the project manager or, in the absence of a separate project
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manager, to the vehicle manufacturers upon demonstration that a vehicle has been
placed in a project for the time specified in subdivision C.7.5(a). Credits shall be
allocated to vehicle manufacturers by the Executive Officer in accordance with a
recommendation submitted in writing by the project manager and signed by all
manufacturers participating in the project, and need not be allocated in direct proportion
to the number of vehicles placed._Credits will no longer be allocated for vehicles placed
in transportation systems after 2017 model year.

7.6 Use of ZEV Credits. For model years 2009 through 2014, Aa
manufacturer may meet the ZEV requirements in any given model year by submitting to
the Executive Officer a commensurate amount of g/mi ZEV credits, consistent with
seetionsubdivision C.2. For model years 2015 through 2017, a manufacturer may meet
the ZEV requirements in any given model year by submitting to the Executive Officer a
commensurate amount of ZEV credits, consistent with subdivision C.2. Credits in each
of the categories may be used to meet the requirement for that category as well as the
requirements for lesser credit earning ZEV categories, but shall not be used to meet the
requirement for a greater credit earning ZEV category. For example, credits produced
from Erhanced AT PZEVsTZEVs may be used to comply with AT PZEV requirements,
but not with the portion that must be satisfied by ZEVs. These credits may be earned
previously by the manufacturer or acquired from another party.

(a) NEVs. Credits earned from NEVs offered for sale or placed in service in
model years 2001 through 2005 cannot be used to satisfy more than the percentage
limits described in the following table:

Model Percent limit for NEVs
Years ZEV Obligation that: allowed to meet each
Obligation:
2;)8191— Must be met with ZEVs : 50%
2009 75%
2010 — May be met with AT PZEVs but not PZEVs
2011 50%
22000,?1_ May be met with PZEVs No Limit
Must be met with ZEVs 0%
2012 - May be met with Enrhanced AT 50%
20442017 | PZEMSTZEVs and AT PZEVs
May be met with PZEVs No Limit

Additionally, credits earned from NEVs effered-for-sale-erplaced in service in model
years 2006 through 2017 erlater-can be used to_meet the percentage limits described

A-2-C-22
Date of Release: December 7, 2011
Scheduled for Consideration:  January 26-27, 2012




in the following table:

Percent Limit for NEVs
ZEV Obligation that: allowed to meet each
Obligation:

Model
Years

May be met through compliance with

Primary Requirements No Limit

May be met through compliance with
2009 - Alternative Requirements, and must be met 0%
2011 with ZEVs

May be met through compliance Alternative

Requirements, and may be met with AT No Limit
PZEVs or PZEVs
Must be met with ZEVs 0%

2012 -

20142017 | May be met with Erhanced-AT

PZEVSTZEVs, AT PZEVs, or PZEVs No Limit

This limitation applies to credits earned by the same manufacturer or earned by another
manufacturer and acquired.

(b) Carry forward provisions for Large Volume Manufacturers_for 2009-2011
Model Years. ZEV-cCredits from ZEVs, excluding credits generated from NEVs
generated from excess production in medelyears-2009 through 2011 model yearsand
subsequent, including those acquired from another party, may be carried forward and
applied o the ZEV minimum floor requirement specified in sectionsubdivisions
C.2.2(b)(1)(B) and (d) for two subsequent model years. Beginning with the third
subsequent model year, those earned ZEV credits may no longer be used to satisfy the
manufacturer’s percentage ZEV obligation that may only be satisfied by credits from
ZEVs, but may be used to satisfy the manufacturer's percentage ZEV obligation that
may be satisfied by credits from Erhanced AT-PZEVMsTZEVs, AT PZEVs, or PZEVs.
For example, ZEV credit earned in 2010 would retain full flexibility through 2012, after
which time that credit could only be used as Enhanced AT PZEVsTZEVS, AT PZEV, or
PZEV credits.

(c) Carry forward provisions for manufacturers other than Large Volume
Manufacturers_for 2009-2011 Model Years. ZEM-eCredits generated from ZEVs
excluding credits generated from NEVs, from 2009 through 2011and-subsequent model
year production by manufacturers that are not large volume manufacturers may be
carried forward by the manufacturer producing the ZE\M-credit until the manufacturer
becomes subject to the large volume manufacturer requirements, after the transition
period permitted in sectioasubdivision C.2.7(a). When subject to the large volume
manufacturer requirements, a manufacturer must comply with the provisions of
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seetionsubdivision C.7.6(b).

ZEM-eCredits traded by a manufacturer other than a large volume manufacturer to any
other manufacturer, including a large volume manufacturer, are subject to
sectionsubdivision C.7.6(b), beginning in the model year in which they were produced
(e.g., 2 2009 model year ZEV credit traded in calendar year 2010 can only be applied
towards the portion of the manufacturer's requirement that must be met with ZEVs
through model year 2011; beginning in model year 2012, the credit can only be applied
to the portion of the manufacturer’s requirement that may be met with Enhanced-A+
PZEVMSTZEVs, AT PZEVs, or PZEVs).

(d) Tyoe [.5x and Type lix vehicles. Credits earned from Type .5x and Type
IIx vehicles offered for sale or placed in service may meet up to 50% of the portion of a
manufacturer’'s requirement that must be met with credits from ZEVs.

7.7 Requirement to Make Up a ZEV Deficit.
(a) General. A manufacturer that produces and delivers for sale in
California fewer ZEVs than required in a given model year shall make up the deficit by
the end of the third model year by submitting to the Executive Officer a commensurate
amount of g/mi ZEV credits generated by ZEVs, for model year 2009 through 2014, and

the commensurate amount of credits generated by ZEVs for model year 2015 through
2017. The amount of g/mi-ZEV-credits required to be submitted shall be calculated by
[i] adding the number of credits from ZEVs produced and delivered for sale in California
by the manufacturer for the mode! year to the number of ZEV allowances from partial
ZEV allowance vehicles produced and delivered for sale in California by the
manufacturer for the model year (for a large volume manufacturer, not to exceed that
permitted under seetisrsubdivision C.2.1), {ii] subtracting that total from the number of
ZEVs credits required to be produced and delivered for sale in California by the
manufacturer for the model year, and, for model year 2009 through 2014 compliance,
[iii] multiplying the resulting value by the fleet average requirements for PCs and LDT1s
for the model year in which the deficit is incurred._Credits earned by delivery for sale of
Type |.5x and Type lIx vehicles, TZEV, NEV, AT PZEV, and PZEV are not allowed to
be used to fulfill a manufacturer's ZEV deficit; only credits from ZEVs may be used to
fulfill a manufacturer's ZEV deficit.

7.8 Penalty for Failure to Meet ZEV Requirements. Any manufacturer that
fails to produce and deliver for sale in California the required number of ZEVs and
submit an appropriate amount of g/mi ZEV credits, for model vears 2009 through 2014,
and credits for model years 2015 through 2017, and does not make up ZEV deficits
within the specified time allowed by sestieasubdivision C.7.7(a) shall be subject to the
Health and Safety Code section 43211 civil penalty applicable to a manufacturer that
sells a new motor vehicle that does not meet the applicable emission standards
adopted by the state board. The cause of action shall be deemed to accrue when the
ZEV deficits are not balanced by the end of the specified time allowed by
sestiorsubdivision C.7.7(a). For the purposes of Health and Safety Code section
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43211, the number of vehicles not meeting the state board’s standards shall be the
number of vehicles not meeting the state board's standards shall be equal to the
manufacturer's credit deficit, rounded to the to the nearest 1/1000" for model years
2009 through 2014 and rounded to the nearest 1/100™ for model years 2015 through
2017, calculated according to the following equation, provided that the percentage of a
largevoelume manufacturer's ZEV requirement for a given model year that may be
satisfied with PZEV allowance vehicles or credits from such vehicles may not exceed
the percentages permitted under sectionsubdivision C.2.1(a):

For 2009 through 2014 model years:
(No. of ZEVs-credits required to be produced-and-delivered-forsale-in-California
generated for the model year) — (No—ofZEVsproduced-and-delivered-forsale-in
~alifornia for t ol ot 2BV all : ol ZEV

oy -

year—J{Amount of ZEV credits submitted for compliance for the model year) /
(the fleet average requirement for PCs and LDT1s for the model year)

For 2015 through 2017 model years: '
(No. of credits required to be generated for the model year) — (Amount of credits
submitted for compliance for the model vear)

8. Severability. Each provision of these standards and test procedures is
severable, and in the event that any provision of these standards and test procedures is
held to be invalid, the remainder of the standards and test procedures remains in full
force and effect.

9. Public Disclosure. Records in the Board's possession for the vehicles
subject to the requirements of section C shall be subject to disclosure as public records
as follows:

(a) Each manufacturer's annual production data and the corresponding
credits per vehicle earned for ZEVs (including ZEV type), Erhanced- AT-PZEVs-TZEVS,
AT PZEVs, and PZEVs for the 2009 through 2017and-subsequent model years; and

(b) Each manufacturer's annual credit balances for 2010 through 2017 and
subseguent years for:

(1) Each type of vehicle: ZEVs (minus NEVs), Type 1.5x, and Type [Ix
vehicles, NEVs, Enhanced AT RZEVSTZEVSs, AT PZEVs, and PZEVSs; and

(2)  Advanced technology demonstration programs; and
(3)  Transportation systems; and

(4) Credits earned under section C.4.4(c), including credits acquired from, or
transferred to another party.
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D. Certification Requirements.

1. Durability and Emission Testing Requirements. All ZEVs, excluding
Type 1.5x and Type lIx vehicles, are exempt from all mileage and service accumulation,
durability-data vehicle, and emission-data vehicle testing requirements.

2. Information Requirements: Application for Certification. Except as
noted below, the Part | (40 CFR §86.1843-01(c)) certification application shall include
the foliowing:

2.1 Identification and description of the vehicle(s) covered by the application.

2.2 Identification of the vehicle weight category to which the vehicle is
certifying: PC, LDT 0-3750 Ibs. LVW, LDT 3751-5750 Ibs. LVW, LDT 3751 Ibs. LVW -
8500 lbs. GVW, or MDV (state test weight range), and the curb weight and gross
vehicle weight rating of the vehicle.

2.3 ldentification and description of the propulsion system for the vehicle.

2.4 Identification and description of the climate control system used on the
vehicle.

2.5 Projected number of vehicles produced and delivered for sale in
California, and projected California sales. :

2.6 Identification of the energy usage in kilowatt-hours per mile from:

(a) the battery output (DC energy) (to be submitted with the Part Il
certification application (40 CFR §86.1843-01(d));

(b)  the point when electricity is introduced from the electrical outlet (AC
energy); and

(c) the operating range in miles of the vehicle when tested in
accordance with the All-Electric Range Test set forth in section E,
below. For off-vehicle charge capable hybrid electric vehicles
certifying to section F, the manufacturer shall provide the energy
usage in kilowatt hours per mile from the Urban Equivalent All-
Electric Range and the Highway Equivalent All-Electric Range.

2.7  For those vehicles that use fuel-fired heaters, the manufacturer shall
provide:

(a) a description of the control system logic of the fuel-fired heater,
including an evaluation of the conditions under which the fuel-fired
heater can be operated and an evaluation of the possible
operational modes and conditions under which evaporative

~ emissions can exist;
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(b)  the exhaust emissions value per mile produced by the auxiliary
fuel-fired heater operated between 68°F and 86°F; and

(c)  the test plan which describes the procedure used to determine the
mass emissions of the fuel-fired heater.

2.8 Allinformation necessary for proper and safe operation of the vehicle,
including information on the safe handling of the battery system, emergency procedures
to follow in the event of battery leakage or other malfunctions that may affect the safety
of the vehicle operator or laboratory personnel.

2.9  Method for determining battery state-of-charge, baitery charging capacity
and recharging procedures, and any other relevant information as determined by the
Executive Officer.

2.10 Battery specific energy data and calculations as specified in section E.4 of
these procedures including the weight of the battery system and the three hour
discharge rate (C/3) energy capacity.

2.11 Vehicle and battery break-in period, and the method used to determine
them, as specified in sections E.2 and F.2 of these test procedures.

2.12 Labeling shall conform with the requirements specified in section 1965,
titlte 13, CCR and the “California Environmental Performance Label Specifications for
2009 and Subsequent Model Year Passenger Cars, Light-Duty Trucks, and Medium-
Duty Passenger Vehicles" (incorporated by reference therein).

2.13 * For a ZEV, extended range HEV or PZEV that qualifies to receive one or
more multipliers under sections C.3 - C.7, the manufacturer shall provide all information
relevant to the vehicle’s qualification for, and the estimated value of, the multiplier(s).
The Executive Officer may request additional information needed to appropriately
characterize the vehicle. Based on the submitted information and other relevant data,
the Executive Officer shall assign to the vehicle the highest multiplier(s) for which the
manufacturer has demonstrated the vehicle qualifies at that time.

2.14 When a manufacturer plans to require any scheduled maintenance for a
PZEV before 150,000 miles, the manufacturer must submit information demonstrating
the need for each scheduled maintenance item before 150,000 miles, including actual
in-use data, engineering evaluation of the durability of the part, or other relevant
information. The manufacturer may require such maintenance for a PZEV only upon
the Executive Officer's determination, prior to certification, the manufacturer has
demonstrated the need for the scheduled maintenance; this determination may not
unreasonably be denied.

2.15 For off-vehicle charge capable hybrid electric vehicles certifying to section
F, the manufacturer shall provide the Urban Charge Depleting Cycle Range, the Urban
Charge Depleting Actual Range, the Charge Depleting to Charge Sustaining Urban
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Range, the Highway Charge Depleting Cycle Range, the Highway Charge Depleting
Actual Range, the Charge Depleting to Charge Sustaining Highway Range, the Urban
Equivalent All-Electric Range, the Highway Equivalent All-Electric Range, the Urban
Electric Range Fraction, and the Highway Electric Range Fraction.

3. ZEV Reporting Requirements. In order to verify the status of each
manufacturer's compliance with the ZEV requirements for a given calendar year, each
manufacturer shall submit a report to the Executive Officer at least annually, by May 1
of the calendar year following the close of the model year, that identifies the necessary
delivery and placement data of all vehicles generating ZEV credits or allowances, and
all transfers and acquisitions of ZEV credits. The manufacturer may update the report
by September 1 to cover activities occurring between April 1 and June 30. If a
manufacturer updates their annua! California production numbers in their ZEV report,
the annual NMOG production must also be updated.
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E. Determination of NEV Acceleration, Top Speed, and Constant Speed Range

The acceleration and constant speed range for a NEV shall be determined as specified
in “Implementation of SAE Standard J1666 May 93: Electric VVehicle Acceleration,
Gradeability, and Deceleration Test Procedure,” ETA-NTP002 Revision 3, February 1,

2008, and “Electric Vehicle Constant Speed Range Tests,” ETA-NTP004 Revision 3,
February 1, 2008.
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EF. Test Procedures for 2012 and Subsequent Model Zero-Emission Vehicles
(including Fuel Cell Vehicles and Hybrid Fuel Cell Vehicles) and All 2012 and
Subsequent Model Hybrid-Electric Vehicles, Except Off-Vehicle Charge Capable
Hybrid Electric Vehicles. :

The “as adopted or amended dates” of the 40 CFR Part 86 regulations
referenced by this document are the dates identified in the “California Exhaust Emission
Standards and Test Procedures for 2001 and Subsequent Model Passenger Cars,
Light-Duty Trucks and Medium-Duty Vehicles.” Unless otherwise noted, these
requirements shall apply to all ZEVs (including fuel cell vehicles and hybrid fuel cell
vehicies) and all HEVs, except off-vehicle charge capable HEVs. A manufacturer may
elect to certify a 2009, 2010, or 2011 model-year zero-emission vehicle or hybrid
electric vehicle, except an off-vehicle charge capable hybrid electric vehicle, using this
section E.

1. Electric Dynamometer. All ZEVs and HEVs must be tested using a 48-
inch single roll electric dynamometer meeting the requirements of 40 CFR Subpart B,
§86.108-00(b)(2) [October 22, 1996].

2. Vehicle and Battery Break-In Period. A manufacturer shall use good
engineering judgment in determining the proper stabilized emissions mileage test point
and report same according to the requirements of section D.2.11 above.

3. All-Electric Range Test for Zero-Emission Vehicles (including Fuel
Cell Vehicles and Hybrid Fuel Cell Vehicles). All 2012 and subsequent ZEVs shall
be subject to the All-Electric Range Test specified below for the purpose of determining
the energy efficiency and operating range of the ZEV.

3.1 Determination of Urban All-Electric Range for Zero-Emission
Vehicles.

3.1.1 Determination of Urban All-Electric Range for Battery Electric
Vehicles.

(a) Cold soak. The vehicle shall be stored at an ambient temperature not less
than 68°F (20°C) and not more than 86°F (30°C) for 12 to 36 hours. During this time,
the vehicle’s battery shall be charged to a fuli state-of-charge. Charge time shall not
exceed soak time.

(b) Atthe end of the cold soak period, the vehicle shall be placed or pushed,
onto a dynamometer and operated through successive Urban Dynamometer Driving
Schedules (UDDS), 40 CFR, Part 86, Appendix | [July 13, 2005], which is incorporated
herein by reference. A 10-minute soak shall follow each UDDS.
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{c) For vehicles with a maximum speed greater than or equal to the maximum
speed on the UDDS, this test sequence shall be repeated until the vehicle is no longer
able to maintain either the speed or time tolerances in 40 CFR §86.115-00 (b)(1) and
(2) [October 22, 1996], or the manufacturer determines that the test should be
terminated for safety reasons, e.g. excessively high battery temperature, abnormally
low battery voltage, etc. ‘

(d) For vehicles with a maximum speed less than the maximum speed on the
UDDS, the vehicle shall be operated at maximum available power (or full throttle) when
the vehicle cannot achieve the speed trace within the speed and time tolerances
specified in 40 CFR §86.115-00(b)(1) and (2) [October 22, 1996].  The test shall be
terminated when the vehicle speed when operated at maximum available power {(or full
throttle) falls below 95 percent of the maximum speed initiaily achieved on the UDDS or
when the battery state-of-charge is depleted to the lowest level allowed by the
manufacturer, or the manufacturer determines that the test should be terminated for
safety reasons, e.g. excessively high battery temperature, abnormally low battery
voltage, etc., whichever occurs first.

3.1.2 Determination of Urban All-Electric Range for Fuel Cell Vehicles and
Hybrid Fuel Cell Vehicles.

(a)  The urban all-electric range for a fuel cell vehicle and a hybrid fuel cell
vehicle shall be determined in accordance with SAE J2572. As an option, a
manufacturer may elect to determine the urban all-electric range for a fuel cell vehicle
or a hybrid fuel cell vehicle in accordance with section FE.3.1.1 above.

3.2  Determination of Highway All-Electric Range for Zero-Emission
Vehicles and Range for Fuel Cell Vehicles and Hybrid Fuel Cell Vehicles.

3.2.1 Determination of Highway All-Electric Range for Battery Electric
Vehicles.

(a) Cold soak. The vehicle shall be stored at an ambient temperature not less
than 68°F (20°C) and not more than 86°F (30°C) for 12 to 36 hours. During this time,

the vehicle’s battery shall be charged to a full state-of-charge. Charge time shall not
exceed soak time.

(b) At the end of the cold soak period, the vehicle shall be either placed or
pushed onto a dynamometer and operated through Continuous Highway Test
Schedules of the Highway Fuel Economy Driving Schedule (HFEDS).

(c) For vehicles with a maximum speed greater than or equal to the maximum
speed on the HFEDS, this test sequence shall be repeated until the vehicle is no longer
able to maintain either the speed or time tolerances in 40 CFR §86.115-00 (b)(1) and
(2) [Cctober 22, 1996], or the manufacturer determines that the test should be
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terminated for safety reasons, e.g. excessively high battery temperature, abnormally
low battery voltage, etc.

(d) For vehicles with a maximum speed less than the maximum speed on the
HFEDS, the vehicle shall be operaied at maximum available power (or full throttle)
when the vehicle cannot achieve the speed trace within the speed and time tolerances
specified in 40 CFR §86.115-00(b){1) and (2) [October 22, 1996]. The test shall be
terminated when the vehicle speed when operated at maximum available power (or full
throttle) falls below 95 percent of the maximum speed initially achieved on the HFEDS
ar when the battery state-of-charge is depleted to the lowest level allowed by the
manufacturer, or the manufacturer determines that the test should be terminated for
safety reasons, e.g. excessively high battery temperature, abnormally low battery
voltage, etc., whichever occurs first.

(e) NEVs are exempt from the all-electric range highway test.

3.2.2 Determination of Highway All-Electric Range for Fuel Cell Vehicles
and Hybrid Fuel Cell Vehicles.

(a) The highway all-electric range for a fuel cell vehicle and a hybrid fuel cell
vehicle shall be determined in accordance with SAE J2572. As an option, a
manufacturer may elect to determine the highway all-electric range for a fuel cell vehicle
or a hybrid fuel cell vehicle in accordance with section EE.3.2.1 above.

3.3 Recording requirements.

For all battery electric vehicles and hybrid electric vehicles, except off-
vehicle charge capable hybrid electric vehicles: Once the vehicle is no longer
able to maintain the speed and time requirements specified in EF.3.1 or EE.3.2
above, the vehicle shall be brought to an immediate stop and the following data
shall be recorded:

(a) mileage accumulated during the All-Electric Range Test;

(b)  Net DC energy from the battery that was expended during the All-
Electric Range Test (may be reported as the total DC battery energy output and
the total DC battery energy input during the All-Electric Range Test);

(c)  AC energy required to fully charge the battery after the All-Electric
Range Test from the point where electricity is introduced from the electric outlet
to the battery charger;

(d)  DC energy required to fully charge the battery after the All-Eleciric
Range Test from the point where electricity is introduced from the battery
charger to the battery; and

(¢)  Measured AC and DC watt hours and amp hours shall be reported
to the nearest hundredths of a kilowatt hour and tenths of an amp hour.
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Battery charging shall begin within 1 hour after terminating the All-Electric Range
Test. ‘

3.4  Regenerative braking. Regenerative braking systems may be utilized
during the range test. The braking level, if adjustable, shall be set according to the
manufacturer's specifications for normal driving conditions prior to the commencement
of the test. The driving schedule speed and time tolerances specified in EF.3.1 or
EF.3.2 shall not be exceeded due to the operation of the regenerative braking system.

3.5 Measurement Accuracy. For battery electric vehicles, the overall error in
voltage and current recording instruments shalf be NIST traceable and accurate to +1%
of the maximum value of the variable (AC/DC volts and amps) being measured.
Suggested equipment: amp meter/power meter capable of sampling voltage and
current. Voltage and current shall be sampled at a minimum rate of 20 hz.

3.6  Watt Hour Calculation for Battery Electric Vehicles.
DC energy (watt-hours) shall be calculated as follows

DC energy = Jv(t) *i(t) dt
Where v = vehicle DC main battery pack voltage
i = vehicle DC main battery pack current

AC energy (in watt-hours) shall be calculated as follows

AC energy = [v(t) *i(t) dt in watt-hours
Where v = AC instantaneous voltage
i = AC instantaneous current

3.7 Charger Requirements for Battery Electric Vehicles.

The standard charging apparatus (or equivalent) normally furnished with or
specified for the vehicle shall be used for charging during vehicle testing.

4. Determination of Battery Specific Energy for ZEVs.

Determine the specific energy of batteries used to power a ZEV in accordance
with the U.S. Advanced Battery Consortium’s Electric Vehicle Battery Procedure
Manual (January 1896), Procedure No. 2, “Constant Current Discharge Test Series,”
using the C/3 rate. The weight calculation must reflect a completely functional battery
system as defined in the Appendix of the Manual, including pack(s), required support
ancillaries (e.g., thermal management), and electronic controller.

5. Determination of the Emissions of the Fuel-fired Heater for Vehicles
Other Than ZEVs.
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The exhaust emissions result of the fuel-fired heater shall be determined by
operating at a maximum heating capacity with a cold start between 68°F and 86°F for a
period of 20 minutes and dividing the grams of emissions by 20. The resulting grams
per minute shall be multiplied by 3.0 minutes per mile to obtain a grams per mile value.

6. Urban Emission Test Provisions for All Hybrid Electric Vehicles,
Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Capable Hybrid Electric
Vehicles.

Alternative procedures may be used if shown to yield equivalent results and if
approved in advance by the Executive Officer of the Air Resources Board.

6.1 Vehicle Preconditioning.

To be conducted pursuant to the “California Evaporative Emission Standards
and Test Procedures for 2001 and Subsequent Mode! Motor Vehicles” with the
following suppiemental requirements:

6.1.1 For hybrid electric vehicles that do not allow manuat activation of
the auxiliary power unit, battery state-of-charge shall be set at a level that causes
the hybrid electric vehicle to operate the auxiliary power unit for the maximum
possible cumulative amount of time during the preconditioning drive.

6.1.2 For hybrid electric vehicles that allow manual activation of the
auxiliary power unit, battery state-of-charge shall be set at a level that satisfies
one of the following conditions:

(i) If the hybrid electric vehicle is charge-sustaining over the
UDDS, battery state-of-charge shall be set at the lowest level allowed by
the manufacturer.

(ii) If the hybrid electric vehicle is charge-depleting over the
UDDS, battery state-of-charge shall be set at the level recommended by
the manufacturer for activating the auxiliary power unit when operating in
urban driving conditions. : '

6.1.3 After setting battery state-of-charge, the hybrid electric vehicle shall
be pushed or towed to a work area for the initial fuel drain and fill according to
section 111.D.1.4. of the “California Evaporative Emission Standards and Test
Procedures for 2001 and Subsequent Model Motor Vehicles.”

6.1.4 Following the initial fuel drain and fill, the vehicle shall complete an
initial soak period of a minimum of 6 hours. After completing the soak period,
the vehicle shall be pushed or towed into position on a dynamometer and
preconditioned. !f the auxiliary power unit is capable of being manually
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activated, the auxiliary power unit shall be manually activated at the beginning of
and operated throughout the preconditioning drive.

6.1.5 Within five minutes of completing preconditioning drive, battery

state-of-charge shall be set at a level that satisfies one of the following
conditions:

6.2

(i If the hybrid electric vehicie does not allow manual activation
of the auxiliary power unit and is charge-sustaining over the UDDS, then
set battery state-of-charge to a level such that the SOC criterion in section
EG.10 would be satisfied for the dynamometer procedure {section EF.6.2
of these procedures). {f off-vehicle charging is required to increase
battery state-of-charge for proper setting, off-vehicle charging shall occur
during the second soak period of 12 to 36 hours.

(ii) If the hybrid electric vehicle does not allow manual activation
of the auxiliary power unit and is charge-depleting cver the UDDS, then no
battery state-of-charge adjustment is permissible.

(i) If the hybrid electric vehicle does allow manual activation of
the auxiliary power unit, then set battery state-of-charge to manufacturer
recommended level for activating the auxiliary power unit when the hybrid
electric vehicle is operating in urban driving conditions.

Urban Dynamometer Procedure for All Hybrid Electric Vehicles,

Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Capable Hybrid Electric

Vehicles.

To be conducted pursuant to 40 CFR §86.135-00 [October 22, 1996] with

the following revisions. References to §86.110-94 shall mean §86.110-94 as last
amended June 30, 1995.

Date of Release:

6.2.1 Amend subparagraph (a).

Overview. The dynamometer run shall consist of two tests, a “cold”
start test, after a second fuel drain and fill and a 12 to 36 hour soak period
performed pursuant to the provisions of the “California Evaporative
Emission Standards and Test Procedures for 2001 and Subsequent
Model Motor Vehicles” and a “hot” start test following the “cold” start test
by 10 minutes. Vehicle startup (with all accessories turned. off), operation
over the UDDS and vehicle shutdown make a complete cold start test.
Vehicle startup and operation over the UDDS and vehicle shutdown make
a complete hot start test.

For all UDDS tests, the exhaust emissions are diluted with ambient
air in the dilution tunnel as shown in Figure B94-5 and Figure B94-6
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(§86.110-94). As an alternative, the bag mini-diluter may be used in-lieu
of the constant volume sampling (CVS) method for exhaust emission
measurement as described below. A dilution tunnel is not required for
testing vehicles waived from the requirement to measure particulates.
Four particulate samples are collected on filters for weighing; the first
sample plus backup is collected during the cold start test (including
shutdown); the second sample plus backup is collected during the hot
start test (including shutdown). Part 1065 of the CFR may be used as an

~ optional particulate sampling method, Continuous proportiona!l samples
of gaseous emissions are collected for analysis during each test. For
hybrid electric vehicles with Otto-cycle auxiliary power units, the
composite samples collected in bags are analyzed for THC, CO, COz,
CH,4 and NO,. For hybrid electric vehicles that are not “off-vehicle charge
capable,” and are equipped with petroleum-fueled diesel-cycle auxiliary
power units (opfional for natural gas-fueled, liquefied petroleum
gas-fueled, and alcohol-fueled diesel-cycle vehicles), THC is sampled and
analyzed continuously pursuant to the provisions of §86.110-94. Parallel
samples of the dilution air are similarly analyzed for THC, CO, CO,, CHy
and NO,. For hybrid electric vehicles with natural gas-fueled, liquefied
petroleum gas-fueled, and alcohol-fueled auxiliary power units, bag
samples are coliected and analyzed for THC (if not sampled
continuously), CO, CO,, CH,; and NO,. For hybrid electric vehicles with
alcohol-fueled auxiliary power units, alcohol and formaldehyde samples
are taken for both exhaust emissions and dilution air (a single dilution air
formaldehyde sample, covering the total test period may be collected).
Parallel bag samples of dilution air are analyzed for THC, CO, CO2, CH4
and NO,.

6.2.2 Subparagraphs (b) through (c). [No change.]
~ 6.2.3 Subparagraph (d). [No change.]
6.2.4 Subparagraphs (e) through (g). [No change.]
6.2.5 Amend subparagraph (h): The driving distance, as measured by
counting the number of dynamometer roll or shaft revolutions, shall be
determined for the cold start test and hot start test. The revolutions shall be

measured on the same roll or shaft used for measuring the vehicle’s speed.

6.2.6 Subparagraph (i). [No change.]
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6.3 Urban Dynamometer Test Run, Gaseous and Particulate Emissions
for All Hybrid Electric Vehicles, Except Hybrid Fuel Cell Vehicles and Off-Vehicle
Charge Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §86.137-96 [March 24, 1993] with
the following revisions:

6.3.1 Amend subparagraph (a). General. The dynamometer run shall
consist of two tests, a “cold” start test, after a second fuel drain and fill and a 12
to 36 hour soak period performed pursuant to the provisions of the “California
Evaporative Emission Standards and Test Procedures for 2001 and Subsequent
Model Motor Vehicles” and a “hot” start test following the cold start test by 10
minutes. The complete dynamometer test consists of a cold start drive of
7.5 miles (12.1 km) and a hot start drive of 7.5 miles (12.1 km). The vehicle shall
be stored prior to the emission test in such a manner that precipitation (e.g., rain
or dew) does not occur on the vehicle. The vehicle is allowed to stand on the
dynamometer during the 10 minute time period between each test.

6.3.2 Amend subparagraph (b) as follows.

6.3.2.1 Amend subparagraph (b)(9): Start the gas flow
measuring device, position the sample selector valves to direct the
sample flow into the exhaust sample bag, the alcohol exhaust sample, the
formaldehyde exhaust sample, the dilution air sample bag, the alcohol
dilution air sample and the formaldehyde dilution air sample (turn on the
petroleum-fueled diesel-cycle THC analyzer system integrator, mark the
recorder chart, start particulate sample pump No. 1, and record both gas
meter or flow measurement instrument readings, if applicable), and turn
the key on. If the auxiliary power unit is capable of being manually
activated, the auxiliary power unit shall be activated at the beginning of
and operated throughout the UDDS.

6.3.2.2 Delete subparagraph (b)(13).

6.3.2.3 Amend subparagraph (b)(14): Turn the vehicle off 2
seconds after the end of the last deceleration (at 1,369 seconds).

6.3.2.4 Amend subparagraph (b)(15): Five seconds after the
vehicle is shutdown, simultaneously turn off gas flow measuring device
No. 1 and if applicable, turn off the hydrocarbon integrator No. 1, mark the
hydrocarbon recorder chart, turn off the No. 1 particulate sample pump
and close the valves isolating particulate filter No. 1, and paosition the
sample selector valves to the “standby” position. Record the measured
roll or shaft revolutions (both gas meter or flow measurement
instrumentation readings), and reset the counter. As soon as possible,
transfer the exhaust and dilution air samples to the analytical system and
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process the samples pursuant to §86.140, obtaining a stabilized reading
of the exhaust bag sample on all analyzers within 20 minutes of the end of .
the sample collection phase of the test. Obtain alcohol and formaldehyde
sample analyses, if applicable, within 24 hours of the end of the sample
period. (If it is not possible to perform analysis on the alcohol and
formaldehyde samples within 24 hours, the samples should be stored in a
~ dark cold (40C to 100C) environment until analysis. The samples shouid
be analyzed within fourteen days.) If applicable, carefully remove both
pairs of particulate sample filters from their respective holders, and place
each in a separate petri dish, and cover.

6.3.2.5 Amend subparagraph (b)(18). Repeat the steps in
paragraphs (b)2) through (b){(17) of this section for the hot start test. The
step in paragraph (b)(9) of this section shall begin between 9 and 11
minutes after the end of the sample period for the cold start test.

6.3.2.6 Delete subparagraph (b)(19).
6.3.2.7 Delete subparagraph (b)(20).
6.3.2.8 Amend subparagraph (b)}(21): As soon as

possible, and in no case longer than one hour after the end of the hot start

phase of the test, transfer the four particulate filters to the weighing

chamber for post-test conditioning, if applicable. For hybrid electric .
vehicies that do not allow manual activation of the auxiliary power unit and

are charge-sustaining over the UDDS, a valid test shall satisfy the SOC

criterion in section £EG.10.

6.3.2.9 Amend subparagraph (b}24): Vehicles to be tested
for evaporative emissions will proceed pursuant to the “California

Evaporative Emission Standards and Test Procedures for 2001 and
Subsequent Mode! Motor Vehicles.”

5 6.4  Calculations - Exhaust Emissions for All Hybrid Electric Vehicles,
Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Capable Hybrid Electric
Vehicles.

To be conducted pursuant to 40 CFR §86.144-94 [July 13, 2005] with the
following revisions:

6.4.1 Amend subparagraph (a): For light-duty vehicles and light duty

trucks:
Yum =0.43 % i +0.57* Y—’
Dc Dla
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Where:

(1) Ywm = Weighted mass emissions of each pollutant, i.e., THC,
CO, THCE, NMOG, NMHCE, CH4, NO,, or CQ., in grams per vehicle mile.

(2) Y. = Mass emissions as calculated from the cold start test, in
grams per test. : -

{3) Y, = Mass emissions as calculated from the hot start test, in
grams per test. :

(4) D.= The measured driving distance from the cold start test, in
miles.

{5) Dy = The measured driving distance from the hot start test, in
miles.

6.4.2 Subparagraphs (b) through (e). [No change.]

6.5 Calculations - Particulate Emissions for All Hybrid Electric Vehicles,

Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Capable Hybrid Electric
Vehicles.

To be conducted pursuant to 40 CFR §86.145-82 [November 2, 1982]

with the following revisions. References to §86.110-94 shall mean §86.110-94
as last amended June 30, 1995,

6.5.1 Amend subparagraph (a). The final reported test results for the
mass particulate (M) in grams/mile shall be computed as follows:

M M
M =0.43 * [—“j +0.57* (—””J
Dc D}r
Where;

(1) My = Mass of particulate determined from the cold start test, in
grams per vehicle mile. (See §86.110-94 for determination.)

(2) Mpn = Mass of particulate determined from the hot start test, in
grams per vehicle mile. (See §86.110-94 for determination.)

(3) D¢ = The measured driving distance from the cold start test, in
miles.

(4) Dy = The measured driving distance from the hot start test, in
miles.

6.5.2 Subparagraph (b). [No change.]
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7. Highway Emission Test Provisions for All Hybrid Electric Vehicles,
Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Capable Hybrid Electric
Vehicles.

To be conducted pursuant to 40 CFR §600.111-08 [December 27, 2008]
with the following revisions.

7.1  Subparagraph (a). [not applicabie - delete]
7.2  Amend subparagraph (b) as follows:

7.2.1 Amend subparagraph {(b)(2): The highway fuel economy test is
designated to simulate non-metropolitan driving with an average speed of 48.6
mph and a maximum speed of 60 mph. The cycle is 10.2 miles long with 0.2
stop per mile and consists of warmed-up vehicle operation on a chassis
dynamometer through a specified driving cycle. A proportional part of the diluted
exhaust emission is collected continuously for subsequent analysis of THC, CO,
CO,, and NO, using a constant volume {variable dilution) sampler. Diesel dilute
exhaust is continuously analyzed for hydrocarbons using a heated sample line
and analyzer. Alcohol and formaldehyde samples are collected and individually
analyzed for alcohol-fueled vehicles.

7.2.2 Amend subparagraph {(b}(7)(i}: The dynamometer procedure shall
consist of two cycles of the Highway Fuel Economy Driving Schedule
(§600.109(b)) separated by 15 seconds of idle. The first cycle of the Highway
Fuel Economy Driving Schedule is driven to precondition the test vehicle and the
second is driven for the fuel economy measurement.

7.2.3 Amend subparagraph (b)(7)iii): Only one exhaust sample and one
background sampile shall be collected and analyzed for THC {except diesel
hydrocarbons which are analyzed continuously), CO, CO;, and NO,. Alcohol
and formaldehyde samples (exhaust and dilution air) are collected and analyzed
for alcohol-fueled vehicles.

7.2.4 Add subparagraph(b)(7)(v): For hybrid electric vehicles that do not
aflow manual activation of the auxiliary power unit, battery state-of-charge shall
be set at a level that causes the hybrid electric vehicle to operate the auxiliary
power unit for the maximum possible cumulative amount of time during the
HFEDS preconditioning cycle. For hybrid electric vehicles that allow manual
activation of the auxiliary power unit, battery state-of-charge shall be set at a
level that satisfies one of the following conditions:

(i) If the hybrid electric vehicle is charge-sustaining over the
HFEDS, battery state-of-charge shall be set at the lowest level allowed by
the manufacturer.
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(ii) If the hybrid electric vehicle is charge-depleting over the
HFEDs, battery state-of-charge shail be set at the level recommended by
the manufacturer for activating the auxiliary power unit when operating in
highway driving conditions.

7.2.5 Amend subparagraph (b)(9)v): Operate the vehicle over one

HFEDS preconditioning cycle according to the dynamometer driving schedule
specified in §600.109-08(b) [December 27, 2006]. If the auxiliary power unit is
capable of being manually activated, the auxiliary power unit shall be manually
activated at the beginning of and operated throughout the HFEDS
preconditioning cycle.

7.2.6 Amend subparagraph (b)(9)vi): When the vehicle reaches zero

speed at the end of the HFEDS preconditioning cycle, the driver has 17 seconds
to prepare for the HFEDS emission measurement cycle of the test. Reset and
enable the roll revolution counter. During the idle period, one of the following
conditions shall apply:

(i) For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-sustaining over the
HFEDS, the vehicle shall be momentarily turned off for 5 seconds and
turned back on during the idle period. The battery state-of-charge shall be
recorded after the hybrid electric vehicle has fully turned on.

(i) For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-depleting over the
HFEDS, the vehicle shall remain turned on during the idle period.

(i) For hybrid electric vehicles that allow the auxiliary power unit
to be manually activated, the vehicle shall remain turned on with the
auxiliary power unit operating during the idle period.

7.2.7 Add subparagraph (b)(9)(viii): At the conclusion of the HFEDS

emission test, one of the following conditions shall apply:

Date of Release:

(i) For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-sustaining over the
HFEDS, record the battery state-of-charge to determine if the SOC
criterion in section F.10 is satisfied. If the SOC criterion is not satisfied,
then repeat dynamometer test run from subparagraph (b)(9)(vi) and
(b)(9)(vii). A total of three highway emission tests shall be allowed to
satisfy the SOC criterion. ‘

(ii) For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-depleting over the
HFEDS, the emission test is completed. :
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7.3

8.

(i)  For hybrid electric vehicles that allow the auxiliary power unit
to be manually activated, the emission test is completed.

7.2.8 Delete subparagraph (b)(10).
Delete subparagraphs (c) through (e).

SFTP Emission Test Provisions for All Hybrid Electric Vehicles,

Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Capable Hybrid Electric

Vehicles.

8.1

US06 Vehicle Preconditioning

To be conducted pursuant to 40 CFR §86.132-00 [October 22, 1996] with

the following revisions.

8.1.1 Subparagraphs (a) through (m). [No change.]

8.1.2 Amend subparagraph (n): Aggressive Driving Test (US06)

Preconditioning.

Date of Release:

8.1.2.1 Amend subparagraph (1) as follows: If the US06
test follows the exhaust emission urban, highway, or evaporative testing,
the refueling step may be deleted and the vehicle may be preconditioned
using the fuel remaining in the tank (see paragraph (c)(2)(ii) of this
section). The test vehicle may be pushed or driven onto the test
dynamometer. For vehicles that allow manual activation of the auxiliary
power unit, battery state-of-charge shall be set at according to the
following conditions:

If the hybrid electric vehicie is charge-sustaining over the US06, battery
state-of-charge shall be set at the lowest level allowed by the
manufacturer. The auxiliary power unit shall be manually activated at the
beginning of and operated throughout the US06 preconditioning cycle.

If the hybrid electric vehicle is charge-depleting over the US06, battery
state-of-charge shall be set at the level recommended by the
manufacturer for activating the auxiliary power unit when operating in
highway driving conditions. The auxiliary power unit shall be manually
activated at the beginning of and operated throughout the US0
preconditioning cycle. :

8.1.2.1.1 Subparagraphs (i) through (iv). [No change ]

8.1.2.2 Subparagraph (2). [No change.]
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8.1.3 Subparagraph (o). [No change.]
8.2 USO06 Emission Test.

To be conducted pursuant to 40 CFR §86.159-08 [December 27, 2006]
with the following revisions.

8.2.1 Amend subparagraph (a): Overview. The dynamometer operation
consists of a single, 600 second test on the US06 driving schedule, as described
in appendix |, paragraph (g), of this part. The hybrid electric vehicle is
preconditioned in accordance with §86.132-00, to bring it to a warmed-up
stabilized condition. This preconditioning is followed by a 1 to 2 minute idle
period that proceeds directly into the US06 driving schedule during which
continuous proportional samples of gaseous emissions are collected for analysis.
if engine stalling should occur during testing, follow the provisions of §86.136-80
(engine starting and restarting). For hybrid electric vehicles with Otto-cycle
auxiliary power units, the compaosite samples collected in bags are analyzed for
THC, CO, CO,, CH, and NOy. For hybrid electric vehicles with diesel-cycle
auxiliary power units, THC is sampled and analyzed continuously according to
the provisions of §86.110. Parallel bag samples of dilution air are analyzed for
THC, CO, CO;, CH4 and NO,. The USO06 cycle after the preconditioning cycle
shall be used to calculate emissicns and shail meet the state-of-charge net
tolerances as calculated in section EF.9.

8.2.2 Amend subparagraph (b) as follows.

8.2.2.1 Amend subparagraph (b)(2): Position the test vehicle
on the dynamometer and restrain.

8.2.3 Subparagraph (c). [No change.]

8.2.4 Amend subparagraph (d): Practice runs over the prescribed driving
scheduie may be performed at test point to permit sampling system adjustment.

8.2.5 Subparagraph (e). [No change.]
8.2.6 Amend subparagraph (f) as follows.

8.2.6.1 Amend subparagraph {f)(2)(i):; Immediately after
completion of the US06 preconditioning cycle, idle the vehicle. The idle

period is not to be less than one minute or not greater than two minutes.
During the idle period, one of the following conditions shall apply:
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)] For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-sustaining over the .
USO8, the vehicle shall be momentarily turned off for 5 seconds and
turned back on during the idle period. The battery state-of-charge shall be
recorded after the hybrid electric vehicle has fully turned on.

(ii) For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-depleting over the
US06, the vehicle shall remain turned on during the idle period.

(i)  For hybrid electric vehicies that allow the auxiliary power unit
to be manually activated, the vehicle shall remain turned on with the
auxiliary power unit operating during the idle period.

8.2.6.2 Amend subparagraph (f)(2)(ix): At the conclusion of the
US06 emission test, one of the following conditicns shall apply:

(i) For hybrid electric vehicles that do not allow manual
activation of the auxiliary power unit and are charge-sustaining over the
US086, record the battery state-of-charge to determine if the SOC criterion
in section F.10 is satisfied. If the SOC criterion is not satisfied, then
repeat dynamometer test run from subparagraph (f)(2)(i) without the
preconditioning cycle. A total of three US06 emission tests shall be
allowed to satisfy the SOC criterion. .

(if) For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-depleting over the
US06, turn off vehicle 2 seconds after the end of the last deceleration.

(i)  For hybrid electric vehicles that allow the auxiliary power unit
to be manually activated, turn off vehicle 2 seconds after the end of the
last deceleration. -

8.3 SCO03 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR §86.132-00 [October 22, 1996] with
the following revisions.

8.3.1 Subparagraphs (a) through (n). [No change.]

8.3.2 Amend subparagraph (o): Air Conditioning Test (SC03)
Preconditioning.

8.3.21 Amend subparagraph (1) as follows: If the SCO3 test
follows the exhaust emission FTP or evaporative testing, the refueling
step may be deleted and the vehicle may be preconditioned using the fuel .
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remaining in the tank (see paragraph (c)(2)(ii) of this section). The test
vehicle may be pushed or driven onto the test dynamometer. For hybrid
electric vehicles that allow manual activation of the auxiliary power unit,
battery state-of-charge shall be set at a Ievel that satisfies one of the
following conditions:

If the hybrid electric vehicle is charge-sustaining over the SC03, battery
state-of-charge shall be set at the lowest level allowed by the
manufacturer. The auxiliary power unit shall be manually activated at the
beginning of and operated throughout the SC03 preconditioning cycle.

If the hybrid electric vehicle is charge-depleting over the SC03, battery
state-of-charge shall be set at the level recommended by the
manufacturer for activating the auxiliary power unit when operating in
highway driving conditions. The auxiliary power unit shall be manually
activated at the beginning of and operated throughout the SC03
preconditioning cycle.

8.3.2.1.1 Subparagraphs (i) and (ii). [No change.]
8.3.2.2 Subparagraphs (2) through (3). [No change.]
8.4 SCO03 Emission Test.

To be conducted pursuant to 40 CFR §86.160-00 [December 8, 2005]
with the following revisions.

8.4.1 Amend subparagraph (a). Overview. The dynamometer
operation consists of a single, 594 second test on the SC03 driving schedule, as
described in appendix |, paragraph (h), of this part. The hybrid electric vehicle is
preconditioned in accordance with §86.132-00 of this subpart, to bring the
vehicle to a warmed-up stabilized condition. This preconditioning is followed by
a 10 minute vehicle soak (vehicle turned off) that proceeds directly into the SC03
driving schedule, during which continuous proportional samples of gaseous
emissions are collected for analysis. The entire test, including the SC03
preconditioning cycle, vehicle soak, and SC03 emission test, is either conducted
in an environmental test facility or under test conditions that simulate testing in
an environmental test cell (see §86.162-00 (a) for a discussion of simulation
procedure approvals). The environmental test facility must be capable of
providing the following naminal ambient test conditions of: 95°F air temperature,
100 grains of water/pound of dry air ( Pproximate!y 40 percent relative humidity),
a solar heat load intensity of 850 W/m*, and vehicle cooling air flow proportional
to vehicle speed. Section 86.161-00 d|scusses the minimum facility
requirements and corresponding control tolerances for air conditioning ambient
test conditions. The vehicle’s air conditioner is operated or appropriately
simulated for the duration of the test procedure (except for the 10 minute vehicle
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soak), including the preconditioning. If engine stalling should occur during
testing, follow the provisions of §86.136-90 (engine starting and restarting). For.
hybrid electric vehicles with Otto-cycle auxiliary power units, the composite
samples collected in bags are analyzed for THC, CO, CO,, CH, and NO,. For
hybrid electric vehicles with diesel-cycle auxiliary power units, THC is sampled
and analyzed continuously according to the provisions of §86.110. Parallel bag
samples of dilution air are analyzed for THC, CO, CO,, CH; and NO,. The SC03
cycle after the preconditioning cycle shall be used to calculate emissions and
shall meet the state-of-charge net tolerances as calculated in section EF.-S.

Date of Release:

8.4.2 Amend subparagraph (b) as follows.

8.4.2.1 Amend subparagraph (b)(2): Position the test vehicle
on the dynamometer and restrain. :

8.4.3 Amend subparagraph (c) as follows.

8.4.3.1 Amend subparagraph (c)9): Start vehicle (with air
conditioning system also running). If the auxiliary power unit of the hybrid
electric vehicle is capable of being manually activated, the auxiliary power
unit shall be manually activated at the beginning of and operated
throughout the SC03 emission test. Fifteen seconds after the vehicle
starts, begin the initial vehicle acceleration of the driving schedule.

8.4.4 Amend subparagraph (d) as follows.

-8.4.4.1 Amend subparagraph (d)(10): At the conclusion of
the SC03 emission test, one of the following conditions shall apply:

(i For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-sustaining over the
SC03, record the battery state-of-charge to determine if the SOC criterion
in section F.10 is satisfied. If the SOC criterion is not satisfied, then turn
off the cooling fan(s), allow the vehicle to soak in the ambient conditions
of paragraph (c)(5) of this section for 10 + 1 minutes, and repeat the
dynamometer test run from subparagraph (d). Up to three SC03 emission
tests shall be attempted to satisfy the SOC criterion.

(ii) For hybrid electric vehicles that do not allow the auxiliary
power unit to be manually activated and are charge-depleting over the
SC03, turn off the vehicle two seconds after the end of the last
deceleration.

(i)  For hybri'd electric vehicles that allow the auxiliary power unit
to be manually activated, turn off the vehicle two seconds after the end of
the last deceleration.
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8.4.5 Subparagraph (). [Nc change.]

9. State-of-Charge Net Change Tolerances for All Hybrid Electric
Vehicles, Except Hybrid Fuel Cell Vehicles and Off-Vehicle Capable Hybrid
Electric Vehicles.

9.1 For hybrid electric vehicles that use a battery as an energy storage
device, the following state-of-charge net change tolerance shall apply:
NH Vﬁml M el
(Amp-hrna)max = (Amp-hrinitiar) + 0.01 *
Vs_m[em * Kl

NH Vfuez * M g
v * K

Systent

(Amp-hrina)min = (AMpP-hripigar) - 0.01 *(

Where:

(Amp-hrgnadmex = Maximum allowed Amp-hr stored in battery at the end of
the test |

(Amp-hreina)min = Minimum allowed Amp-hr stored in battery at the end of
the test '

(Amp-hrinitia) = Battery Amp-hr stored at the beginning of the test

NHVyel = Net heating value of consumable fuel, in Joules/kg

Miyel = Total mass of fuel consumed during test, in kg

K, = Conversion factor, 3600 seconds/hour

Veystem = Open circuit voltage (OCV) that corresponds to the SOC of

the target SOC during charge sustaining operation. This
value shall be submitted for testing purposes, and it shall
be subject to confirmation by the Air Resources Board.

9.2  For hybrid electric vehicles that use a capacitor as an energy storage
device, the following state-of-charge net change tolerance shall apply:

2*NHV , *m,,)

(Vfnalmax = \/V,-j,-t,-a, +0.01=

(2 * NHVﬁ«eI KM et )

(Vsinat)min = \/Viiﬁal ~0.01=

C
Where:
(Vinal)max = The stored capacitor voltage allowed at the end of the test
(Vsinai)min = The stored capacitor voltage allowed at the end of the test
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2
initial

N HVfueI
Miyel
C

The square of the capacitor voltage stored at the beginning of -

the test
Net heating value of consumable fuel, in Joules/kg
Total mass of fuel consumed during test, in kg
Rated capacitance of the capacitor, in Farads

9.3  For hybrid electric vehicles that use an electro-mechanical flywheel as an
energy storage device, the following state-of-charge net change tolerance shall apply:

(rpmﬁnal)max = \/rpm'iiﬁal +001*

(rPMéinal)min = \/Fpmimal ~0.01=*

Where:
(rpmﬂnal)max

(rpmﬂnai)min

2

r p m initial

NHVe
Miyel

Ka

Date of Release:
Scheduled for Consideration;

(2 * NHV‘ﬁteI * mﬁlel )
I+K,

(2 * NHVﬁze[ * mﬁte[ )
I*K,

The maximum flywheel rotational speed allowed at the end of
the test

The minimum flywheel rotational speed allowed at the end of

the test

The squared flywheel rotational speed at the beginning of the

test
Net heating value of consumable fuel, in Joules/kg

Total mass of fuel consumed during test, in kg

47*

3600 sec’ —rpm®

Conversion factor,

Rated moment of inertia of the flywheel, in kg-m?
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EG. Test Procedures for 2012 and Subsequent Model Off-Vehicle Charge
Capable Hybrid Electric Vehicles.

The “as adopted or amended dates” of the 40 CFR Part 86 regulations
referenced by this document are the dates identified in the “California Exhaust Emission
Standards and Test Procedures for 2001 and Subsequent Model Passenger Cars,
Light-Duty Trucks and Medium-Duty Vehicles,” unless otherwise noted. A manufacturer
may elect to certify a 2009, 2010, or 2011 model-year off-vehicle charge capable hybrid
electric vehicle using this section EG.

1. Electric Dynamometer.

All off-vehicle charge capable HEVs must be tested using a 48-inch singie roll
electric dynamometer meeting the requirements of 40 CFR Subpart B, §86.108-00(b)(2)
[October 22, 1996].

2. Vehicle and Battery Break-In Period.

A manufacturer shall use good engineering judgment in determining the proper
stabilized emissions mileage test point and report same according to the requirements
of section D.2.11 above.

3. General Testing Requirements.
3.1  Recording requirements.

For off-vehicle charge capable hybrid electric vehicles: The following data
shall be recorded for all tests and for each individual test cycle therein, except for
the 20°F and 50°F tests, conducted in accordance with section EG.8:

(a) mileage accumulated during the All-Electric Range portion of the
test, where applicable;

(b) Net DC energy from the battery that was expended during the test
(may be reported as the total DC battery energy output and the total DC battery
energy input);

{c)  AC energy required to fully charge the battery after a charge
depleting or charge sustaining test from the point where electricity is introduced
from the electric outlet to the battery charger;

(d)  DC energy required to fully charge the battery after a charge
‘depleting or charge sustaining test from the point where electricity is introduced
from the battery charger to the battery;

(e)  Net DC amp-hrs from the battery that was expended during the test
(may be reported as the total DC amp-hrs output and the total DC amp-hrs
input); and

() Measured AC and DC watt hours and amp hours shall be reported
to the nearest hundredths of a kilowatt hour and tenths of an amp hour.
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3.2 Regenerative braking. Regenerative braking systems may be utilized
during the range test. The braking level, if adjustable, shall be set according to the
manufacturer's specifications for normat driving conditions prior to the commencement
of the test. The driving schedule speed and time tolerances specified in this section EG
shall not be exceeded due to the operation of the regenerative braking system.

3.3 Measurement Accuracy. The overall error in voltage and current
recording instruments shall be NIST traceable and accurate to 1% of the maximum
value of the variable (AC/DC volts and amps) being measured. Suggested equipment:
amp meter/power meter capable of sampling voltage and current Voltage and current
shall be sampled at a minimum rate of 20 hz.

3.4 Watt Hour Calculation.

DC energy (watt hours) shall be calculated as follows

DC energy = fv(t) *i(t) dt
Where v = vehicle DC main battery pack voltage
i = vehicle DC main battery pack current

AC energy (in watt-hours) shall be calculated as follows

AC energy = Jv(t) *i(t) dt in watt-hours
Where v = AC instantaneous voltage
i = AC instantaneous current

3.5 Charger Requirements

The standard charging apparatus (or equivalent) normally furnished with or
specified for the vehicle shall be used for charging during vehicle testing.

4.  Determination of the Emissions of the Fuel-fired Heater.

The exhaust emissions result of the fuel-fired heater shall be determined by
operating at a maximum heating capacity with a cold start between 68°F and 86°F for a
period of 20 minutes and dividing the grams of emissions by 20. The resulting grams
per minute shall be multiplied by 3.0 minutes per mile to obtain a grams per mile value.

5. Urban Test Provisions for Off-Vehicle Charge Capable Hybrid Electric
Vehicles.

Alternative procedures may be used if shown to yield equivalent results and if
approved in advance by the Executive Officer of the Air Resources Board.
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The criteria certification emissions for the Urban test shall be the worst case
emissions of NMOG, CO, NOx, and PM from either the charge depleting or charge
sustaining tests. The sum of NMOG + NOx emissions shall constitute the worst case
for the urban charge sustaining or charge depleting modes of operation.

Vehicles with more than one mode of operation of the auxiliary power unit (e.g.,
economy mode, performance mode, etc.) for a given charge depleting or charge
sustaining test cycle must be tested in the mode(s) which represents the worst case
emissions of the auxiliary power unit. Confirmatory testing may aiso be performed in
any mode of operation to ensure compliance with emission standards.

5.1 Vehicle Preconditioning.

To be conducted pursuant to the “California Evaporative Emission Standards
and Test Procedures for 2001 and Subsequent Model Motor Vehicles” with the
following supplemental requirements:

5.1.1 For vehicles that do not allow manual activation of the auxiliary
power unit, battery state-of-charge shall be set at a level that causes the vehicle
to operate the auxiliary power unit for the maximum possible cumulative amount
of time during the preconditioning drive.

5.1.2 For vehicles that allow manual activation of the auxiliary power unit,
battery state-of-charge shall be set at the lowest level allowed by the
manufacturer.

5.1.3 After setting battery state-of-charge, the vehicle shall be pushed or
towed to a work area for the initial fuel drain and fill according to section 111.D.1.4
of the “California Evaporative Emission Standards and Test Procedures for 2001
and Subsequent Model Motor Vehicies.”

5.1.4 Following the initial fuel drain and fill, the vehicle shall complete an
initial soak period of a minimum of 6 hours.

5.1.5 After completing the soak period, the vehidle shall be pushed or
towed into position on a dynamometer and preconditioned.

5.1.6 If the auxiliary power unit is capable of being manually activated,
the auxiliary power unit shall be manually activated at the beginning of and
operated throughout the preconditioning drive.

5.1.7 For the charge depleting range test and the charge sustaining
emission test, the preconditioning cycle shall be the UDDS. The vehicle must be
in charge sustaining operation during the preconditioning drive. To determine
charge sustaining operation, the vehicle must meet the SOC criterion in section
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EG.10 from the start to the end of the two consecutive UDDSs. As an option,

charge sustaining operation can be achieved for a single UDDS if data is .
provided showing that charge sustaining operation can consistently be

maintained over one UDDS. The vehicle must meet the SOC criterion in section

£G.10 from the start to the end of a single UDDS. Alternative procedures may

be used to determine charge sustain operation for the precondition drive if the

alternate procedure demonstrates charge sustaining operation based on section

EG.10 and is approved in advance by the Executive Officer of the Air Resources

Board.

5.1.8 A fuel drain and fill shall be performed pursuant to the provisions of
the “California Evaporative Emission Standards and Test Procedures for 2001
and Subsequent Mode! Motor Vehicles.”

5.1.9 The vehicle shall be soaked for 12-36 hours. During this soak
period, canister preconditioning shall be performed pursuant to the provisions of
the “California Evaporative Emission Standards and Test Procedures for 2001
and Subsequent Model Motor Vehicles.”

5.1.10 For the urban charge depleting range test, the highway charge
depleting range test, and the cold start US06 range test, charge the vehicle to full
state-of-charge as specified by the vehicle manufacturer. The vehicle must be
turned off during charging and charge time shall not exceed soak time.

5.2 Urban Dynamometer Procedure for Off-Vehicle Charge Capable .
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §86.135-00 [October 22, 1986] with
the following revisions. References to §86.110-94 shall mean §86.110-94 as last
amended June 30, 1995. :

5.2.1 Amend subparagraph (a).

Overview. The charge depleting range test dynamometer run shall
consist of a series of charge depleting UDDSs, each followed by a 10 minute
key-off hot soak period until charge sustaining operation is achieved for two
consecutive UDDSs. To determine charge sustaining operation, the vehicle
must meet the SOC criterion in section EG.10 from the start of the first UDDS
until the end of the second UDDS. As an option, charge sustaining operation
may be achieved for a single UDDS if data is provided showing that charge
sustaining operation can consistently be maintained over one UDDS. To
determine charge sustaining operation, in this case, the vehicle shall meet SOC
criterion in section £G.10 from the start to the end of a single UDDS. Emissicns
are measured for all UDDSs when the auxiliary power unit is operating.
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The vehicle shall be turned off and stored at an ambient temperature not less
than 68°F (20°C) and not more than 86°F (30°C) for 12 to 36 hours. Atthe end
of this cold soak period, the vehicle shall be pilaced or pushed onto a
dynamometer.

The charge sustaining emission test dynamometer run shall consist of two
consecutive UDDSs with a 10 minute key-off hot soak in between. Vehicle
emissions shall be measured over two UDDSs during charge sustaining
operation, and the vehicle must meet the SOC criterion in section £G.10 from
the start of the first UDDS until the end of the second UDDS.

Vehicle charging shall be initiated within three hours after either the charge
depleting range test or the charge sustaining emission test pursuant to section
EG.5.4.2 or EG.5.4.3, as applicable. During charging, all requirements in section
EG.3 must be met, and energy consumption shall be calculated pursuant to the
requirements in section £G.11.7.

For all exhaust emission tests, the exhaust emissions are diluted with ambient air
in the dilution tunnel as shown in Figure B94-5 and Figure B94-6 (§86.110-94).
As an alternative, the bag mini-diluter may be used in-lieu of the constant volume
sampling (CVS) method for exhaust emission measurement as described below.
A dilution tunnel is not required for testing vehicles waived from the requirement
to measure particulates. For UDDSs, particulate samples are collected on filters
for weighing during each UDDS. Each sample plus backup is collected during
each UDDS (including shutdown). Part 1065 of the CFR may be used as an
optional particulate sampling method. Continuous proportional samples of
gaseous emissions are collected for analysis during each UDDS. For vehicles
with Otto-cycle auxiliary power units, the composite samples collected in bags
are analyzed for THC, CO, CO,, CH4 and NO,. - For vehicles with
petroleum-fueled diesel-cycle auxiliary power units (optional for natural
gas-fueled, liquefied petroleum gas-fueled, and alcohol-fueled diesel-cycle
vehicles), THC is sampled and analyzed continuously pursuant to the provisions
of §86.110-94. Parallel samples of the dilution air are similarly analyzed for
THC, CO, CO,, CH; and NO,. For vehicles with natural gas-fueled, liquefied
petroleum gas-fueled, and alcohol-fueled auxiliary power units, bag samples are
collected and analyzed for THC (if not sampled continuously), CO, CO,, CH4 and
NO,. For vehicles with alcohol-fueled auxiliary power units, alcohol and
formaldehyde samples are taken for both exhaust emissions and dilution air (a
single dilution air formaldehyde sample, covering the total test period may be
collected). Parallel bag samples of dilution air are analyzed for THC, CO, CO,,
CH,4 and NO,.

5.2.2 Subparagraphs (b) through (c). [No change.]

5.2.3 Subparagraph (d). [No change.]
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5.2.4 Subparagraphs (e) through (g). [No change.]

5.2.5 Amend subparagraph (h): The driving distance, as measured by

counting the number of dynamometer roll or shaft revolutions, shall be
determined for all charge depleting and exhaust emission tests. The revolutions
shall be measured on the same roil or shaft used for measuring the vehicle’s

speed.

5.3

5.2.6 Subparagraph (i). [No change.]

Urban Dynamometer Test Run, Gaseous and Particulate Emissions

for Off-Vehicle Charge Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §86.137-96 [March 24, 1993] with

the following revisions:

5.3.1 Amend subparagraph (a). General. The dynamometer run shall

consist of a series of UDDSs, after a second fuel drain and fill and a 12 to 36
hour soak period performed pursuant to the provisions of the “California
Evaporative Emission Standards and Test Procedures for 2001 and Subsequent
Model Motor Vehicles.” The vehicle shall be stored prior to the emission test in
such a manner that precipitation (e.g., rain or dew) does not occur on the
vehicle. The vehicle is allowed to stand on the dynamometer during the 10
minute time period between each UDDS.

Date of Release:

5.3.2 Amend subparagraph (b) as follows.

5.3.2.1 Amend subparagraph (b)(9): Start the gas flow
measuring device, direct the sample flow into the exhaust sample bag, the
alcohol exhaust sample, the formaldehyde exhaust sample, the dilution air
sample bag, the alcoho! dilution air sample and the formaldehyde dilution
air sample, and turn the key on. if the auxiliary power unit is capable of
being manually activated, the auxiliary power unit shall be activated at the
beginning of and operated throughout the UDDS.

53.2.2 Delete subparagraph (b)(13).
5.3.2.3 Subparagraph (b)(14). [No change.]
5324 Amend subparagraph (b)(15): Five seconds

after the vehicle is shutdown, simultaneously turn off the gas flow
measuring device and particulate sample pump. Record the measured
roll or shaft revolutions (both gas meter or flow measurement
instrumentation readings), and reset the counter. As soon as possible,
transfer the exhaust and dilution air samples to the analytical system and
process the samples pursuant to §86.140, obtaining a stabilized reading
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of the exhaust bag sample on all analyzers within 20 minutes of the end of
the sample collection phase of the UDDS. Obtain alcohol and
formaldehyde sample analyses, if applicable, within 24 hours of the end of
the sample period. (If it is not possible to perform analysis on the alcohal
and formaldehyde sampies within 24 hours, the samples should be stored
in a dark cold (40C to 1000C) environment until analysis. The samples
should be analyzed within fourteen days.) If applicable, carefully remove
both pairs of particulate sample filters from their respective holders, and
place each in a separate petri dish, and cover.

53.2.5 Amend subparagraph (b)(18): Repeat the
steps in paragraphs (b)(2) through (b)(17) of this section for the hot start
UDDS. The steps in paragraph (b){(9) of this section shall begin between
9 and 11 minutes after the end of the sample period for the cold start

UDDS.
5.3.2.6 Delete subparagraph (b){(19).
2.3.2.7 Deiete subparagraph (b)(20).
5.3.2.8 - Amend subparagraph (b)(21): As soon as

possible, transfer the particulate filters to the weighing chamber for
post-test conditioning, if applicable. For vehicles undergoing a cold start
charge sustaining test, a valid test shall satisfy the SOC criterion in
section EG.10.

5.3.29 Amend subparagraph (b)(24): Vehicles to be
tested for evaporative emissions will proceed pursuant to the “California
Evaporative Emission Standards and Test Procedures for 2001 and
Subsequent Model Motor Vehicles.”

5.4 Determination of Urban All-Electric Range and Urban Equivalent All-
Electric Range for Off-Vehicle Charge Capable Hybrid Electric Vehicles.

5.4.1 The Urban All-Electric Range shall be shall be defined as the
distance that the vehicle is driven from the start of Urban Charge Depleting
Range Test until the internal combustion engine first starts.

5.4.2 Urban Charge Depleting Range Test.

(i) Vehicle preconditioning. The vehicle shall be
preconditioned according to £FG.5.1.

(ii) Dynamometer run. At the end of the cold soak period, the
vehicle shall be placed or pushed, onto a dynamometer and operated
through the Continuous Urban Test Schedule until the SOC Net Change
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Tolerances (specified in section EG.10 of these test procedures) that
indicate charge sustaining operation are met for two consecutive UDDSs,
or a single UDDS if data is provided showing that charge sustaining
operation can consistently be maintained in one UDDS. If there are no
charge depleting hot start cycles, then use the next hot start cycle (after
the cold start cycle) in the test sequence for the purpose of determining
hot start emissions. For this case (no charge depleting hot start cycle),
the manufacturer may optionally add one additional hot start cycle.

The Alternative Continuous Urban Test Schedule may be substituted for
the Continuous Urban Test Schedule if the test facility is unable to
perform the Continuous Urban Test Schedule. Refer to sections FG.5.5,
EG.5.6, and EG.11, for calculations of urban exhaust emissions,-urban
particulate emissions, and equivalent all-electric range, respectively.
Emissions are measured for all test cycles when the auxiliary power unit is
operating. For each test cycle for which emissions were not measured,
the manufacturer must validate that the auxiliary power unit did not turn on
at any time during the test cycle.

(i)  Vehicle charging after testing. Vehicle charging shall
begin within three hours after either the charge depleting range test or the
charge sustaining emission test, and the vehicle shall be charged to the
manufacturer specified full state-of-charge. During charging, all
applicable requirements in FG.3 must be met, and energy consumption
shall be calculated pursuant to the requirements in section EG.11.7.

5.4.3 Urban Charge Sustaining Emission Test. The Urban Charge

Sustaining Emission Test is conducted cold, and after charge sustaining
operation has been reached, or an optional charge sustaining test mode has
been activated, and no subsequent charge has been performed.

Date of Release:

(i) Vehicle preconditioning. If the Urban Charge Sustaining
Emission Test is performed within 36 hours after the Urban Charge
Depleting Range Test, the vehicle shall be preconditioned pursuant to
section £G.5.1.9. If the Urban Charge Sustaining Emission Test is
performed more than 36 hours after the Urban Charge Depleting Range
Test, the vehicle shall be preconditioned pursuant to section £G.5.1,
except for vehicle charging. Sections EG.5.1.1 through FG.5.1.4 may be
omitted if previously performed.
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3.5

(ii) Dynamometer run. At the end of the cold soak period, the
vehicle shall be placed or pushed onto a dynamometer, and two UDDSs
shall be performed during charge sustaining operation, each separated by
a 10 minute key-off hot soak period. The vehicle must meet the SOC
criterion in section £G.10 from the start of the first UDDS until the end of
the second UDDS. If the SOC criterion is not satisfied, the test shall be
stopped, the vehicle cold soak shall be conducted again, and the
dynamometer test run shall be conducted again.

(i)  Vehicle charging after testing. If the vehicle was not
charged after the Urban Charge Depleting Range Test, then vehicle
charging shall begin within three hours after the Urban Charge Sustaining
Emission Test and the vehicle shall be charged to the manufacturer
specified full state-of-charge. During charging, all requirements in £G.3
must be met, and energy consumption shall be calculated pursuant to the
requirements in section £G.11.7.

Calculations - Urban Exhaust Emissions for Off-Vehche Charge

Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §86.144-94 [July 13, 2005] with the

following revisions:

Date of Release:

5.5.1 Amend subparagraph (a):
Gaseous Emissions — Urban Charge Depleting Range Test.

For light-duty vehicles and light duty trucks:

Y z
Yum = 0.43%] —< |+ 0.57% Y
D, 5D,

Ywm = Weighted mass emissions of each pollutant, i.e., THC, CO,
THCE, NMOG, NMHCE, CH,, NOx, or CO,, in grams per vehicle

mile.
Y. = Mass emissions as calculated from the cold start UDDS in grams
" per test.
D. = The measured driving distance from the cold start UDDS, in
miles. ,
n = number of hot start UDDSs in Charge Depleting operation

If there are no charge depleting hot start cycles, then use the next
hot start cycle (after the cold start cycle) in the test sequence for
the purpose of determining hot start emissions. For this case (no
charge depleting hot start cycle), the manufacturer may optionally
add one additional hot start cycle for an n=2.

A-2-G-9
December 7, 2011

Scheduled for Consideration:  January 26-27, 2012



Gaseous Emissions — Urban Charge Sustaining Emission Test.
For light-duty vehicles and light-duty trucks:

Ywm = 0.43 " Ly 0.57~ 5
D D,

C

Where:
Y«m = Weighted mass emissions of each pollutant, i.e., THC, CO,
THCE, NMOG, NMHCE, CH,, NO,, or CO,, in grams per vehicle

mile.

Y. = Mass emissions as calculated from the cold start UDDS, in grams
per test.

Y, = Mass emissions as calculated from the hot start UDDS, in grams

_ per test.

D. = The measured driving distance from the cold start UDDS, in
miles.

Dn, = The measured driving distance from the hot start UDDS, in miles.

5.5.2 Subparagraphs (b) through (e). [No change.]

5.6 Calculations - Urban Particulate Emissions for Off-Vehicle Charge
Capable Hybrid Electric Vehicles. -

To be conducted pursuant to 40 CFR §86.145-82 [November 2, 1982]
with the following revisions. References to §86.110-94 shall mean §86.110-94
as last amended June 30, 1995.

5.6.1 Amend subparagraph (a): |

Particulate Emissions — Urban Charge Depleting Range Test.

The final reported test results for the mass particulate (Mp) in grams/mile
shall be computed as follows:

M C EM i
Mp=0.43* | —2 | +057*| =~
DC ZD"

Mo, = Mass of particulate determined from the cold start UDDS, in
grams per vehicle mile. (See §86.110-94 for determination.)

D. = The measured driving distance from the cold start UDDS, in
miles.
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n = number of hot start UDDSs in Charge Depleting operaticn
If there are no charge depleting hot start cycles, then use the next
hot start cycle (after the cold start cycle) in the test sequence for
the purpose of determining hot start emissions. For this case (no
charge depleting hot start cycle), the manufacturer may optionally
add one additional hot start cycle for an n=2.

Particulate Emissions — Urban Charge Sustaining Emission Test.

The final reported test results for the mass particulate (M) in grams/mile
shall be computed as follows:

Mc MI:
M,=0.43% 2 | + 057 v | 2
Dc Dh

Mpc = Mass of particulate determined from the cold start UDDS, in
grams per vehicle mile. (See §86.110-94 for determination.)

Mpn = Mass of particulate determined from the hot start UDDS, in grams
per vehicle mile. (See §86.110-94 for determination.)

D. = The measured driving distance from the cold start UDDS, in
miles. _

Dn = The measured driving distance from the hot start UDDS, in miles.

5.6.2 Subparagraph (b). [No change.]

5.6.3 Equivalent All-Electric Range shall be calculated in accordance
with section EG.11 of these test procedures.

6. Highway Test Provisions for Off-Vehicle Charge Capable Hybrid
Electric Vehicles.

Vehicles with more than one mode of operation of the auxiliary power unit (e.g.,
economy mode, performance mode, etc.) for a given charge depleting or charge
sustaining test cycle must be tested in the mode(s) which represents the worst case
emissions of the auxiliary power unit. Confirmatory testing may also be performed in
any mode of operation to ensure compliance with emission standards. '

The third emission test HFEDS of the Highway Charge Sustaining Test shall be
used to calculate highway NOx emissions and must be within the SOC criterion in
section £G.10. As an option, the manufacturer may perform the Highway Charge
Sustaining Test with two emission test HFEDSs provided that the second HFEDS
meets the SOC criterion in section £G.10. In this case, the second HFEDS shall be
used to calculate emissions.
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Highway NOx emissions may be determined from the HFEDS in the Highway
Charge Depleting Range Test that demonstrates charge sustaining operation.

6.1  Vehicle Preconditioning.

If the Highway Charge Depleting Range Test is performed within 36 hours after
‘caompletion of either the Urban Charge Depleting Range Test or the Urban Charge
Sustaining Emission Test, the vehicle shall be preconditioned pursuant to sections
EG.5.1.9 through EG.5.1.10, without canister preconditioning. If the Highway Charge
Depleting Range Test is perfarmed more than 36 hours after completion of either the
Urban Charge Depleting Range Test or the Urban Charge Sustaining Emission Test,
the vehicle shall be preconditioned pursuant to section EG.5.1, without canister
preconditioning. Sections £G.5.1.1 through £G.5.1.4 may be omitted if previously
performed.

If the Highway Charge Sustaining Emission Test is performed within 36 hours after
completion of either the Urban Charge Depleting Range Test, the Urban Charge
Sustaining Emission Test, or the Highway Charge Depleting Range Test, the vehicle
shall be preconditioned pursuant to section £G.5.1.9 without canister preconditioning.
If the Highway Charge Sustaining Emissions Test is performed more than 36 hours
after completion of either the Urban Charge Depleting Range Test, the Urban Charge
Sustaining Emission Test, or the Highway Charge Depleting Range Test, the vehicle
shall be preconditioned pursuant to section £G.5.1 without canister precondition and
vehicle charging. Sections EG.5.1.1 through FG.5.1.4 may be omitted if previously
performed.

6.2 Highway Dynamometer Procedure for Off-Vehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §600.111-08 [December 27, 2006]
with the following revisions. This section EG.6.2 shall apply during both charge
sustaining and charge depleting operation.

6.2.1 Subparagraph (a). [n/a]
6.2.2 Amend subparagraph (b) as follows:

6.2.2.1 Amend subparagraph (b)(2): The highway fuel economy
test is designated to simulate non-metropolitan driving with an average speed of
48.6 mph and a maximum speed of 60 mph. The cycle is 10.2 miles long with
0.2 stop per mile and consists of warmed-up vehicle operation on a chassis
dynamometer through a specified driving cycle. A proportional part of the diluted
exhaust emission is collected continuously for subsequent analysis of THC, CO,
CO,, and NO, using a constant volume (variable dilution) sampler. Diesel dilute
exhaust is continuously analyzed for hydrocarbons using a heated sample line
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and analyzer. Alcohol and formaldehyde samples are collected and individually
. analyzed for alcohol-fueled vehicles.

6.2.2.2 Replace subparagraph (b)(6) with: Cold soak: The vehicle
shall be stored at an ambient temperature not less than 68°F (20°C) and not
‘more than 86°F (30°C) for 12 to 36 hours. At the end of the cold soak period,
the vehicle shall be placed or pushed onto a dynamometer.

6.2.2.3 Amend subparagraph (b}7)(i}: The Highway Charge
Sustaining Emission Test is conducted cold, and after charge sustaining
operation has been reached, or an optional charge sustaining test mode has
been activated, and no subsequent charge has been performed.

At the end of the cold soak period, the vehicle shall be placed or pushed onto a
dynamometer. A cold start HFEDS followed by three emission measurement
HFEDSSs, separated by a 15 second key-on hot soak period, shall be performed.
The vehicle must meet the SOC criterion in section £G.10 for the third emission
measurement HFEDS. As an option the manufacturer may perform two
emission measurement HFEDSs in lieu of three emission measurement
HFEDSs, if the SOC criterion is satisfied for the second emission measurement
HFEDS. If the SOC criterion is not satisfied, the test shall be stopped and the
procedure shall be repeated starting at section FG.6.2.2.2.

. 6.2.2.4 Amend subparagraph (b)(7)iii): One exhaust sample and
one background sample per each HFEDS shall be collected and analyzed for
THC (except diesel hydrocarbons which are analyzed continuously), CO, CO»,
and NOy. Alcohol and formaldehyde samples (exhaust and dilution air) are
collected and analyzed for alcohol-fueled vehicies.

6.2.2.5 Add subparagraph (b}(7)(v): For vehicles that do not allow
manual activation of the